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THE bulletin was intended at first to be written both by 
Mr. Allan Carruth, lately. of the Madras Agricultural 
Department, and by me, but owing to Mr. Carruth’s 
departure the major portion of the work devolved on 
me. Iam therefore responsible for the present form,. 
but must express my indebtedness to Mr. Carruth 
generally for his suggestions and in particular to the 
portion relating to the details of the cost of production 
of milk discussed in Part IV (а). It is hoped that the 
bulletin will serve the purpose of stimulating interest 
in Dairy questions and of benefiting the Dairy student. 


AGRICULTURAL COLLEGE, 
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; are аруз of high prices : - every where іно 
m me «ерее: "These are also, for this very 
E in ensive farming. Farmers every- 
ning high prices for their produce. 
а — on the part of some. 
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T a in L Бебе. of recent [еме has been on the 
there have 


E - o line, and. онен some have been prosperous, 
there are others which have not stood the test об 
орг и tical experience. ‘Endeavour is made to describe 
f1 illy as possible conditions prevailing at the 

ege- Thich has maintained a dairy herd and run а 
ar v tek several years, and to point out the pitfalls 

eke ae ` г hi ch- prospective dairy farmers are likely to fall- 
pa nd Eo ain, though in а general way, the circum- 
ces which ти make dairying in this Presidency 
11. E: 3 It should фе at the outset mentioned that 
Dairy is run primarily for educational 
lam. lely, teaching students the methods of 
ming from the production of milk to manu- 
Ў utter a апа its by produets, and questions of 
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2 INTRODUCTION 
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profits are only secondary. Dairying as an art je 
taught to the student first, while at the same time he 
is given opportanities tolearn what profits he can make 
out of it. It should also be noticed that, owing to the | 
expensive equipment for purposes of teaching, it is not 
possible to work the Dairy at a profit, and it will be 
shown in what directions economies can be effected, 
thus demonstrating that dairying as а business 
proposition is also possible under certain conditions. 

References are made in the bulletin afbout the details 
of dairying in order to enable a novice to start thas 
industry. Such details will, it is hoped, be much 
more useful than mere generalities. 

In the first part, the Dairy Farm, buildings and its 
working will be described; in the second, the College 
herd and its management will be considered; in the 
third, the way how the College creamery is run is 
shown; and in part four will be discussed the business 
aspects of the Dairy and Creamery industries as 
existing in Coimbatore. 
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STUDENTS AT WORK IN THE DAIRY 


PART І) 





DAIRY FARM. 


(A) Butidings——The Dairy consists of a fairly large 
building—a building larger than would be needed for 
а business concern—with (а) a main room in which the 
major portion of work consisting of butter making, 
cream separation and milk testing is performed, (6) an 
issue room from which milk is issued to customers, 
and where buffalo milk brought from neighbouring 
villages is purchased, weighed and filtered, (c) an office 
and packing room where registers are kept and butter 
parcels for the mufassal are packed and (d) a store 
room. 'The Dairy has verandahs ou all sides which 
help to keep it cool. At its one end, hot and cold water 
tubs are provided for washing, and a steam jet for 
sterilizing. The necessary steam is obtained from a 
boiler which is also intended to run an ice plant. 
Attached to the main buildiug is the milking shed, 
where cows and buffalos of the College herd are 
brought and milked in the presence of one of the 
officers of the Dairy. The Dairy is provided with fly 
proof arrangements апа care has also been bestowed on 
proper ventilation. All doors are provided with self- 
closing hinges. The Dairy compound in which special 
fodder crops are grown under irrigation, is enclosed 
with a wire fence all round. A plan of the Dairy 
enclosed indicates the internal arrangements. 

It may be of interest if the general daily programme 
of the Dairy is indicated. The hours are long and full. 


The Dairy is open from 4-30 a.m. to 6 p.m. during all 


parts of the year, with a break of three hours in the 


middle of the day. Milking commences at 4-30 a.m. 
and is supervised by one of the Dairy staff. The mitk 


4 DAIRY FARM [PART 1 


of each cow as it is drawn is weighed, filtered and the 
weighment recorded in a milk memorandum sheet as 
indicated below. At 6 a.m. this milk is sold to custo- 
mers at the issue room. Except on rare occasions, e.g., 
when the students are not in session, milk is consumed 
as such. At 6-80 a.m. butter making starts and goes 
on till 9-80 a.m. In the meantime, outside milk is 
purchased, and separated by a machine into cream and 
skim milk and by the time the latter is sold, vessels 
cleaned and floors scrubbed and washed, the Dairy 
staff will have done six hours of strenuous work, when 
they go home for midday rest. On arrival in the 
afternoon the records are posted, and butter parcels are 
despatched to the mufassal. Milking takes place again 
аё 4 p.m. and issued at 5 p.m. and the misceHaneous 
jobs of washing and cleaning are once again gone 
through. The Dairy sends into Coimbatore fairly large 
consignments of butter, three times a week by cart. 


Milk Yield Memorandum. 
Date Time of despatch 


Names of cows. | Ib. Oz. 





Total yield 


Dairy Manager. 


SASIA 


THE CATTLE STALLS. 





NOTE THE FEEDING TROUGHS 
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CALF SHED FOR SUCKLING CALVES. DIVIDED INTO FOUR COMPARTMENTS BACE ACUOMMODATING 
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For efficient working, the Dairy is now equipped 
with a superior staff consisting of a Dairy Manager on 
Rs. 50, an Assistant Manager on Rs. 35, a Clerk on 
Rs. 25, and a packer on Rs. 12 a month. During term 
time, most of the actual work detailed above is done 
by students, and in their absence during the vacations 
paid-hands take their place. Four students work in 
the morning between 4-30 and 10am. and another 
batch of three works from 3 to 6 p.m. During the 
period of training students of the short course take.a 
full course in Dairying which, besides the works des- 
cribed above, consists of pasteurisation," preparation 
of starters, cream ripening, milk testing and posting 
milk records. In addition, students take part in work 
connected with cattle feeding, which makes them 
conversant with the rations fed to various classes of 
animals. During the second year of their course, the 
students, besides the practical work, attend a course of 
lectures on the theory and practice of Dairying and 
Live-stock management. Thus the Dairy fulfils a very 
important and useful purpose. 

Situated in the proximity of the Dairy building are. 
the stalls in which the College herd is accommodated. 
The accompanying photographs and plans show their 
lay out and construction. Stalls for cows, suckling 
calves, young stock and for breeding bulls are built 
close to one another, while care is taken to provide the 
necessary equipment for feeding; a trough is close by 
with an abundant supply of water. A store room for 
concentrated food adjoins the cow stalis. Brief des- 
criptions of the various stalls are recorded against 
each. 








* By pasteurisation is meant the boiling, say of milk, to 170° Е. and maintain- 
ing it at that temperature for a short time in order to destroy mostly the adult 
forms of micro-organisms. 
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(В) Farm.—The farm, though extensive, has only 
a limited area reserved purely for fodder purposes for 
the cattle. The bulky fodder crops are grown under 
irrigation and an attempt is made to secure а steady 
supply of green fodder throughout the year. When 
green fodder is not available or cannot be cut and 
carted owing to a rainy day intervening, dry paddy 
(Oriza sativa), Sorghum ог Ragi (Eleusine coracana) 
straw is substituted. In such cases the milk yield is 
generally reduced and to test the effect of different 
fodders, dry versus green, on the milk yields, an 
experiment was instituted and is recorded in the Year 
Book of the Madras Agricultural Department for 1918 
under the title “А preliminary experiment on the 
influence of different fodders on the quality and quan- 
tity of milk.” (Vide Appendix C.) 

Fodder sorghum and Guinea grass are grown on 
garden lands. These are irrigable from wells either by 
an engine or by mbhotes. The.sorghum fields are 
generaliy manured at 15 cartloads of cattle manure 
per acre per crop and are always irrigated. The crop 
is often mixed with Lablab (Dolichos labiab) or cowpea 
(Vigna catiang) which being a leguminous fodder 
adds to its quality. The cost of production per year 
per асте is about Rs. 120. From such a field an average 
yield of 25,000 1b. of green fodder is obtained per year. 
The fodder is cut at the flowering stage. Green fodder 
is given to the cattle at the rate of 40 or 45 Ib. а day 
per head. 

Guinea grass is propagated from slips and is planted 
in rows about 2 feet apart either way and is kept on the 
same land for about three years. It is very succulent 
and tillers profusely which makes up forits height. 
The first cutting is taken when the crop is about six 
months old,and four more cuttings are obtained during 
the remaining six months. The cuttings on the whole 





BULL SHED TO ACCOMMODATE SIX BREEDING BULLS. IT HAS A VERANDAH IN FRONT TO OFFER SHELTER, 
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d o not.average to more than six or eight per year, and 
30,000 Ib. green foddér may be considered an average 
acre yield. The average cost of production is about 
Rs. 70 per acre per annum. Maize is an excellent 
succulent fodder and its larger extension as a fodder 
стор is recommended. Dry cows receive dry fodder 
consisting of sorghum, paddy, Italian millet (Setaria 
italica) or ragi which are primarily grown for grain. 
These along with green fodder crops are chaffed by a 
power-driven chaff cutter. About thirty acres of 
grazing land is’ available for the cows and calves which 
serves more as exercise ground. In addition to this, 
they get as grazing from fields what they can after the 
removal of fodder and grain crops. 


8 DAIRY HERD [PART TI 


PART II. 
THE DAIRY HERD. 


The supply of milk for the estate is an important 
matter and it is not necessary to dwell on the bene- 
ficial effects of a reliable milk supply on the health: of 
the students and the staff. The students, and the staff 
with their families at the Agricultural College respec- 
‘tively number about 120.and 300. In the circum- 
stances, it would not be possible to meet the demand 
for milk without some organization, and when all is 
taken into account, the present arrangement would be 
difficult to improve upon. The mere fact that the 
students and the staff have been kept free from milk 
borne diseases is itself an eloquent testimony to the 
efficiency of the management. The herd is therefore 
not maintained for profit in any sense of the term, but 
solely to supply a real want. It also exists for the 
very important purpose of training students in live- 
stock management. The College herd whichis a mixed 
one consisting of 13 Kangayam cows, 14 Nellore cows, 
5 cross-bred cows, 7 local cows and 5 buffalos is main- 
tained partly by rearing and partly by purchase, the 
latter being necessary to meet the continual demands 
of an ever-growing population. The above figures are 
the averages from 1913—17. Animals which are past 
breeding or are otherwise unprofitable are sold off. 
Even in such cases it is found that some profit is at 
times made when they are sold dry. The possession of 
a calf adds to the profits in the concern. 

Intimately associated with the cows are breeding 
bulls. On the farm there are 13—a number which is 
far more than necessary. For the above herd consist- 
ing on the whole of 44 animals, two breeding bulis 
ought to be ample. These bulls, however, render good 
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SIVAMALAI, A KANGAYAM BULL. 
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service in serving the Dairy herd as well as satisfy the 
innumerable calls made on them by farmers and others 
who comé long distances for improving their breeds. 
This is an important aspect of the dairy farm. A 
nominal fee is charged for such service and the bulls 
for all practical purposes are self-supporting. They 
are also put to light carting work to keep them in 
condition. A short description of the various breeds 
will not be without interest. Once a pastoral country, 
there are indications of parts of this district still being 
so, with its grazing areas and breeding tracts. The 
Kangayam cattle are an important breed of the district 
remarkable for draught. Garden cultivation under 
wells isa distinctive feature of the district and the 
Kangayam cattle are famous also for drawing water 
from these wells. They are compact animals, quick 
on the road and generally useful for cultivation. The 
chief drawback lies, however, in their being poor 
milkers. But they are kept in the farm to maintain 
an improved draught breed. They calve regularly 
throughout their economic life dropping the first calf 
when they are about 3 years old. At the pail, their 
performance is poor, yielding about 5 lb. per day. 
Some cows, however, have given up to 2,900 16. during 
their lactation period. Six calves have been recorded 
to have been dropped by some cows of this breed 
either before they died or were sold. 

The Ongole cows are from Guntür and Nellore 
districts originally, and are an imported breed in this 
district. These are much lárger than the Kanga- 
yams and are rather better milkers. They are docile 
in temperament and the male stock being heavy 
are slow at work. Some of the cows of the College 
berd have in them a irace of Kerry and Aden blood, but 
for all practical purposes they come under this breed. 
They arerather late breeders, dropping their first calf 
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when they are four years of age and do not in this 
climate calve regularly. Some have calved only four 
calves in six years, while others, three in four years. 
During their economic life, а few cows of this breed 
in the herd are known to have borne as many as nine 
calves. The average amount of milk of this breed is 
84 lb. per day. Good milkers have yielded up to 
3.600 1b. during their lactation period. 

The cross-bred cows are principally made up of 
Ongole, Jersey, Ayrshire and Hh em crosses. 
They are the best in the herd in ré$pect ої their 
milking capacity. They are, however, easily suscep- 
tible to contagious diseases, and recently most of 
the herd succumbed to a severe attack of rinderpest. 
Their average yield of milk per day is 101. Some 
cows are known to have yielded 5,600 lb. of milk 
during a lactation period. 

The local cows are non-descript and belong to no 
particular breed. They resemble the Kangayams in 
many respects but are of small build. They are раг. 
chased comparatively cheap and sold off whén not 
required. 

The buffalos are mainly of local country type, small 
in build, and cheap in price. The College/herd has in 
recent years been strengthened by the addítion of some 
pure Delhi buffalos. They calve for the first time 
when they are about З years old and calve thereafter 
nearly every year during their economic life. They 
are better milkers than Kangayam and country cows 
yielding about 7 lb. per day during their lactation 
period. Some good local buffalos have yielded 2,800 
ib. while the Delhi buffalos have given 2,900 1b. 
during a lactation. 

The aim of the farm in breeding is twofold, namely, 
to obtain good draught bullocks for the farm and to 
produce a good milking strain of eattle. Reference 
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THE COLLEGE DAIRY. 


(Average monthly yield per cow, for cows in milk, for the last 12 years.) 
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KALYANAM, А NELLORE BULL. 
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һав- elsewhere been made to the part the farm has so 
far played in introducing improved blood into the 
cattle of the neighbourhood. ‘Breeding is indeed a slow 
business and one has to wait patiently for years 
before any results are expected. The farm has existed 
for more than ten years, and yet the progress іп; 
for example, improved milk production has not been 
marked, as will be seen from the statement below :— 


Average milk yield of the Coimbatore College Dairy Herd. 


| 
Average Total yield | Average yield 
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The curve representing the above figures, demon- 
strates clearly the slow but steady improvement that 
has taken place during the last 12 years. The reduc- 
tion after July 1918 is due to the attack of rindespest 
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which: amt away һе уегу best cows of the herd. 


"An attempt to maintain the number of the herd by 


purchasing local cows did not prove satisfactory with 


i regard to the total output of milk. 


усі 


А herd register is maintained for each cow concern- 


ing her breed, age, parentage, the number and sex of 


calves she gave birth бо during her lifetime, date of 
service and. the sire that served, the number of days 
she has been in milk, or dry, the yield of milk during 
each lactation and the average percentage of fat in 


milk. Samples from the herd register representing the 
several breeds are appended. This register gives an ` 


opportunity for the dairy farmer to keep a watchful 
eye on animals which entail Bon а loss, in order to 
weed them out at ones 
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d Нета Register. 
Name and Register number of cow—Balamani (formerly Bhagiam), No. 3/3. Born on 5th Apr. 1905, 
_ Born on the Saidapet Farm. Dam—Bhagiam. Sire—Nellore E — Died of rinderpest 
Description—Nellore. ` Colour—Grey. | on 27th May 1918. 
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A NELLORE COW. 
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this advantage really means to the breeder, a gene y 
logical chart is included of a good dairy cow, Bhagiaia 
"which produced a large number of very good bisher. 
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This gives an indication of how the College herd | 


herd some very promising young Sock which р ро 
be good both for draught and for yield of milk. Im- 
provement of a dairy herd by careful selection and 
breeding 13 а sure though a slow process taxing patience 
but nothing better could be done when the available 
material is poor. Quicker methods are, of course, 
possible. if one is prepared for risks. This point will 
-be developed more fully later. x 


For convenience in feeding and supervising, it is 
desirable to separate the dairy herd into sexes, sizes, 
and classes. The method adopted here is as follows :— 
(а) cows in milk ; (b) dry cows; (c) cows nearing the 
period of calving ; (d) suckling calves ; (e) weaned 


heifer calves and (f) weaned bull calves. At present 


the whole herd is stall-fed with the result that the COW 8 
whether dry or in milk are housed together. It is 
desirable, however, to keep the weaned calves апа dry 
cows in separate areas with’ facilities for grazing and 
exercise. Land away from urban. areas, would be 
cheaper, and if such could be purchased or hired at 
reasonable rates, it is desirable to keep these cattle in 


such places. This, it is believed, would. keep not only. 


the cost of upkeep low Tunc would tend to кч Te 


| cattle in health, * 
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The cows in milk are classified according to their 
yield of milk into (1) A class which gives 10 lb. of 
milk or more a day, (2) В class which gives 5 to 10 Ib. 
of milk a day and (3) С class which gives under 5 №. 
aday. The idea underlying this system is that it costs 
almost as much to feed a poor milker as a good one 
and as a business concern it is unprofitable to feed all 
alike. Animals which are better milkers ought to 
receive more food. Even a very good cow, naturally, 
as the period of lactation advances, yields less milk 
and can do with less food. The writer has already 
given figures regarding the average yields of individual 
breeds but the following records of individual cows 
may be of interest, which indicates their maximum - 
output during a particular week in any one lactation. 


Jersey (pure bred) : . 25 lb. per day 
Cross breds уз т = 22 , T 
Kangayam ur "e ... 103, T 
Nellore. IT зе AES. ou " 
Buffalo (Delhi) . = e. 245. ^ 


Feeding.— Ав oy above, all cows are stall-fed, 
and according to' the class to which they belong in their 
milking capacity. The following table gives the rations 
of different classes of cows in milk and of those which 
are dry or are nearing the period of calving (parturition). 























Class of cows Cotton Ground- | Dholl | Salt. Green | Total cost 
or buffalos. seed nut саке. | husk. | fodder | per day 
| — 
LB OZ | LB. OZ - OZ. LB. "E LB, RS А, Р. 
A class 2 4 1 12 3 R| 0 4 45 0 8 5 
В class ake 8 | 1 4 2 4; 0 4 45 0 6 6 
C class А 0 12 | о 8 і 4 0 1 45 | 045 
Cows nearing 1 0 | 1 Û 1 0 0 1 45 0 5*0 
parturition | | Ў | 
Cows, dry = ub | 02 9 
' dry 
] | | | [айг | 
| il | | 





The total cost per day would чобан monthly 
owing to the changes in the price ої food-stuffs and if 
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at all, the chances are for the prices to go still higher. 
The rations are arrived at by working out the nutritive 
ratio or the proportion of nitrogenous to non-nitro- 
genous foods in the rations. It will be found from the 
above statement that it costs more to feed a dry cow 
which is about to calve than a cow yielding 5 lb. of 
milk per day. This is so, because the cow at that time 
requires special nourishment to maintain not only her 
system but also her foetus. The milch cows are fed 
twice daily, after milking in the morning (7 a.m.) and 
before milking inthe eyening (3 p.m.). Of concentrated 
food, cotton seed is crushed in a roller mill, and 
groundnut cake, broken into pieces and soaked over- 
night. The foods are mixed in sufficient quantity of 
water according to the proportions given above. Salt 
is necessary for the bealth of the animals and some- 
times in places rock salt is hung at convenient spots 
for cows and calves to lick. Besides the concentrated 
food, à plentiful supply of bulky fodder is essential. 
The bulky fodder is fetched twice daily and chaffed 
before feeding. Green grass is also obtainable chiefly 
during rainy months from field bunds from the forty 
acres of wet lands. 

Rearing of calves. The calves receive from the first 
their own mothers’ milk. In order to make them more 
independent of the mothers, calves are trained to drink 
milk from the pail from the time they are a week old. 
This is done by dipping the fingers into the milk and 
training the calf to suck the fingers and while so doing, 
it takes in some milk. This is continued until the 
calf is able to drink milk from the pail direct. It at 
first gets twice a day a quantity not exceeding a pound. 
By three weeks it begins to drink freely when the 
whole milk is substituted by skim milk. At six weeks, 
a conjee ration is given consisting of cotton seed and 
linseed meal and salt. Attwo months, this is substi- 
tuted by a 4 oz. mixture of cotton seed, groundnut cake 


NIZAMBE, А FINE-BRED DELHI BUFFALO. 


ect 


А 


zd 


iL dio 








AMMAI, A COUNTRY COW, 


S] 


PART II] DAIRY HERD 17 


and } oz. of salt which is given twice daily until the 
calf is weaned. Good and promising calves receive 
extra rations. 

Although weaning of calves at birth is not practised 
on the farm, it is a practice worth adopting because in 
the first instance it is economical from the point of 
view of the farmer. Milk is costly and as a business 
concern it.does not pay the farmer to let the calf suckle 
as much milk as possible- Although in the very early 
stages the weaned calves should get cows’ milk, 
preferably from their own mothers, later it can be 
substituted by foods which are as wholesome as, and 
cheaper than, milk. Besides, the amount of milk that 
the calf gets according to the local method of letting 
the calf drink before and after milking, is not regulated. 
In some cases it perhaps gets more than its due share 
and sometimes it may be underfed. For these reasons, it 
is desirable to feed to the calves a definite quantity and 
increase it gradually. The secrets of successful calf 
weaning seem to be that the calves should be weaned 
from their mothers at birth, that as far as possible 
calves get their own mothers’ milk but be hand-fed, 
that the milk is fed at blood heat being the body 
warmth of the cow and that the calf is taught to feed 
through the pail as described above. 

Weaned caives—These consist of both bulis and 
heifers which are weaned from their mothers after the 
latter become dry. These ordinarily get 8 oz. each of 
а mixture of cotton seed, groundnut cake and dholl 
husk and } oz. of salt and are fed once daily. Special 
calves get higher rations. This kind of ration is conti- 
nued with a gradual-increase as becomes necessary 
until the young stock are about 24 years old, when 
they are drafted into the bull herd or heifer herd. 
In all the above cases as much grass as they can eat is 
supplied. 

3 
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PART III. 


CREAMERY. 


We must distinguish between a creamery and a 
dairy. In tbe latter we include the dairy herd from 
which we obtain the milk:in the former we are simply 
concerned with milk, which is usually purchased from a 
contractor or from individual salesmen. Sometimes the 
business of the creamery may start with cream alone. 
For convenience, at the College, we divide the dairy 
farm into (а) a dairy which is concerned with the 
production of milk and (5) a creamery wherein the 
main business is to purchase milk from various cus- 
tomers, which is then separated by machinery into 
cream, which in turn is manufactured into butter. 
The creamery also purchases milk from the dairy ata 
fixed rate and disposes of it to the customers at the 
same rate without charging extra for straining and for 
loss due to retail disposal. 

In the earlier years of the créamery, the policy was 
to make only a very small quantity of butter, chiefly 
as a training for students, so that very little milk was 
purchased. It was, however, soon found that the 
demand for good butter was great, and it was thought 
that it would be a good plan to increase the purchase 
of milk, so that the dairy would not only be supplying 
а want, but also teaching the students how to make 
the sale of butter a business proposition. With this 
bject in view, the equipment of the dairy was increased 
and more efforts were made to purchase buffalo milk. 
For this purpose up to 400 1b. of milk are purchased at 
present daily, though in times of scarcity, it goes down 
to half the quantity. It ів the policy of the College 
not to buy more milk than is required for the training 

of the students. That this aspect of the business has 
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copsiderably increased of recent years is evident from 
the statement below and were it not for the restriction 
on purchase, the present long waiting list of applica: 
tions for butter would expand the sales much 
further — 





Official year | 1913-14. | 1914-15. | 1915-16. | 1916-17. | 1917-18. 
LB. LB. LB. | LB. | LB. 
| 


15,343 








Quantıty of milk purchased, 25,952 | 42,935 | 68,818 | 107,291 





The milk from the villages is brought to the dairy 
between 7-80 and 9 in the mornings. The villagers 
generally prefer to keep the evening's milk for their 
eonsumption and also for ghi making. Small quanti- 
ties ranging from 2 to 20 Ib. are brought in brass 
vessels oftener covered than not. This is immediately 
tested with a lactometer, weighed, filtered and the 
weight recorded both in the milk register and in small 
books supplied to the sellers. The accounts are settled 
monthly, and when the number to be dealt with 18 as 
high as 70, one can imagine the amount of time required 
both for purchase and in account keeping. АП 
attempts at wholesale purchase have so far proved 
futile, as there is not enough trust in each other, owing 
to regular insistence on the part of the creamery on a 
minimum amount of butter fat present. ‘The lactometer 
being only a rough and ready test, whenever a sample 
is suspected of adulteration, it is tested for butter fat 
by actual analysis. 

The creamery has now existed sufficiently long for 
gauging the character of the milk suppliers, and while 
none of them is above suspicion, some play the game 
much better than others. Samples of milk, milked in 
the presence of an officer in the villages in the morning 
contained 6:6 per cent of butter fat, and therefore of the 
average of about 6 per cent in roughly about 300 Ib. of 


20 CRÉAMERY [PART itt 


milk purcliased at the creamery there is not muchs-to 
complain. To what extent adulteration can go on was 
tested in the dairy in 1915, and the results of the experi- 
ment find a place in the Agricultural Journal of India, 
Vol. XIII, Part 1, January 1918. (Vide Appendix A.) 

The milk after purchase undergoes separation by 
means of an Alfa Laval Separator. The cream is then 
pasteurised and is ripened by means of “ starters." 
These may be either natural like butter-milk or 
artificially manufactured ferments like “ Hanson's 
Lactic Ferment,’ which is a pure culture of lactic 
baeteria. These develop acidity in the cream which 
facilitates the easy separation of butter. The “ starter ” 
each day is made by boiling a small quantity of skim- 
milk and inoculating it with a small quantity of 
previous day’s starter. These artificial starters are 
usually sold in bottles in Denmark and elsewhere 
with clear instructions for their preparation: The total 
output of butter per day varies from 20—30 lb. 
depending upon the quantity of milk purchased- and 
an average of 7 per cent of butter to milk is generally 
obtained. It is found advisable to use ісе in connexion 
with the manufacture and storage of butter. А cold 
store has not been erected, but the same conditions for 
preserving butter are. secured by the use of ice. А 
point of great importance in the successful manufacture 
of butter is that it must be in a granular form (see 
photo) to enable a good deal of butter-milk to be 
washed out. The granular form can only be obtained 
if the water is cold enough and as the temperature 
during the major portion of the year is high, it is 
deemed necessary to have recourse to ice. The butter- 
milk if not removed will induce putrefaction and affect 
the keeping qualities of butter. 

The art of butter-making cannot be learnt from а 
book, nor is it pretended in the bulletin to attempt 
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teashing it. It can only be learnt practically in the 
dairy. The butter manufactured is mainly consumed 
by the people outside the estate, and a very brisk trade 
in it is carried on with many Europeans in the town 
and in the mufassal. The College butter has earned for 
itself a reputation both forits keeping qualities and 
flavour, -- and when once -customers purchase the 
butter, there has never been a case of cancelling owing 
to its poor quality. The annual increase in butter 
business from 1913 onwards is given below :— 


LB. 
1913-1914 — ... dag " is ... 1,358 
1914-1915 bss js Р PS je ... 1,886 
1915-1916 e bos TS I TE - 3,989 
1916-1917.  ... Те ... pui -. 5,608 
1917-1918 ys š . ... 9,038 


It is gratifying that without any attempts at 
adyertisement the College butter has on the whole met 
with considerable patronage and if testimonials are of 
any value, the dairy has an abundance of them. It 
may be of interest to note that the College put up an 
exhibit of a working dairy at the Madras Exhibition 
in December 1917, for which it was awarded a silver 
medal. It was a marked feature that the great 
interest of the public in the exhibit at the opening of 
the exhibition was steadily maintained throughout. 

For mufassal transmission of butter, the dairy staff 
after considerable experience devised a suitable box to 
meet all cases. Till 1915 the creamery used cylindrical 
tins similar to those usually used in large manufac- 
tories, except that they were not made airtight. 
During the war, the price of tin rose very high 
and a local company which undertook the manufac- 
ture, could not keep to its specifications, and increased 
the prices, which became almost prohibitive. It was 
then thought advisable to devise a box of wood instead 


59 CREAMERY [PART їп 


of tin. The wood had бо be light and yet durable and 
impart no smell to butter. These. difficulties were got 
over after repeated frials, by choosing cedar wood, and 
orders were placed with a contractor at Trichinopoly to 
supply planks similar to those made for cigar boxes. 
Experience showed before long that the planks could 
not stand the rough handling through the post, and in 
hot weather the butter melted, and soaked into the 
wood, which it was found extremely difficult to clean. 
Thicker planks meant extra expense both in initial cost 
and postal charges although their cost even at that was 
cheaper than tins. Except for its cheapness there was 
nothing in favour of the wooden boxes when compared 
with tins, so that when the contractor was very 
irregular in his supplies, it was decided to put a stop to 
this arrangement. Non-returnable boxes whether of tin 
or wood being declared unsuitable for the reasons given 
above, attention was directed te find a suitable return- 
able box. This consisted of a double Бох— а. wooden 
one made of any cheap and durable wood, enclosed in 
one of tin, as will be found in the accompanying photo- 
старі. This-is provided with double covers similar 
to the box. The box is charged to the customers-in the 
first instance; but after some time if it is returned in 
good condition, the price is credited to the customers. 
The box is returned by customer every time for reple- 
nishment. A fresh box is supplied when it is worn out 
by usage at customer's cost. The duration of the box 
depends upon the number of times it travels to and fro. 
If it is returned weekly, it is estimated to last six months, 
if once in ten days Ив life time is nine months and it 
is likely to last for a year if the box is returned once 
а fortnight. The cost ої the boxes of this nature which 
hold + Ib., 1 1b., 13 Ib. and 2 Ib. is respectively As. 9- 6, 
15-6, 15-6, aud 15-6. To keep track of various 
boxes and for distinguishing easily, boxes of different: 
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sizes are numbered A, В, С, О, and all boxes of a parti- 
cular size are again serially numbered. If there are 20 
two-pound boxes each box bears a number marked 
inside from A-1 to A-20. This system has so far proved 
satisfactory although it may be better sooner or later 
to revert to tin boxes which are also made airtight. 
Parcels of varying sizes from + to 4 lb. are despatched 
every day to all parts of the Presidency, including 
Madras City, and customers are pleased to pay 
Re. 1-2-0 per №. plus the postal charges for the box 
both ways, which works out to 8 annas per Ib. extra. 

In connexion with the manufacture of butter a 
large quantity of skim-milk becomes available. As 
this resembles milk in every way except that almost 
all fat has been removed from ii, the skim-milk ought 
to find а ready sale. At the creamery there is a good 
sale for this except during the cold months of Nov- 
ember to February when the demand is less. It finds 
a sale among the hotel-keepers for coffee and curds. 
There are several creameries in the neighbourhood of 
Coimbatore and fair profits are derived from these. It 
is proposed to discuss the profits of creamery trade in 
Part ГУ, and for further information on these 
creameries, the reader’s attention is invited to the 
article on the < Dairy Industry around Coimbatore ” 
published in the Agricultural Journal of India, Vol. 
XIV, Part II, April 1919. (Vide Appendix B.) 

Fresh cream finds a sale in large cities but in Coim- 
batore, owing to delivery difficulties, there has never 
been any large demand. Otherwise selling cream is one 
of the most profitable lines. Experience hasalso shown 
that a demand for certain specialities like Devon- 
shire cream, and cream cheeses can be created. The 
cold season seems to be the most suitable time for such 
departures, as the temperature 13 then low enough to 


obtain the best results. 
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The equipment of the creamery will now be consi- 
dered. As explained before, as the butter business 
expanded, more machinery had to be purchased. Tor 
example the creamery started with a small churn, a 
small separator and a small butter-worker. Larger ones 
were added later on. The following is the list of 
machinery with their pre-war prices — 


Equipment of the College Creamery... 


ВВ. А. Р, 
Alfa Laval cream separator T = 305 © 0 
Do. Viola No. 2 ... 140 о 0 
‘Champion churn, big `. gi 5 130 0 0 
Do. small a she T 70 0 0 
Two butter-workers pai T sak 120 0 0 
One butter drier PA ; Е T 80 0 0 
Ice chest (locally made)  ... i Hs 260 0 0 
Refrigerator ... ix s us i» 145 0 O 
Sandringham herd recorder hes T 35 0 0 
Avery's balance iis zm ... ... 60 0 O 
Butter scales with brass weights  ... ... 14 O O 
Hygeia filter PE ree een T 15 0 0 
Шах filter .. HS - р m 16 0 0 
Stove with six burners M Pus zm 32 0 O 
Twelve steel buckets b ©. B 42 0 6 
Lactometer (metal) ... ; oe " 21 0 0 
Aluminium measuring cans, two sets P5 17 0, 0 
Two tables and two Almirahs =... - 100 0 0 
Leffman Beam milk testing apparatus... 90 0 о 
Five butter boards ... а pu ... ll 0 O 
Thermometers ай ids us - 10 0 0 
Miscellaneous dairy outfit ineluding scoops, 
squeegees, brushes, buckets, plates, 
spoons, scotch hands, sieves, cream cup- 
lets, ete.  ... 2 зей 2 es 100 O 0 
—sx sk 
Total... 1,773 0 O 





It is not intended to suggest that this amount ought 
to be sunk on equipment by one who wishes to start a 
creamery. Using the same prices, a modified list is 
given below which would be &mply sufficient for a. 
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creamery dealing with 400—500 lb. of milk дайу. In 
fact the same would be enough even if the quantity of 
milk is doubled except perhaps for buckets, filters, and 
other minor items. We must, however, sound a note 
of warning that the prices of all machinery have of 
late risen abnormally high and the valuation in all 
probability is an under estimate. There is no reason 
why some of the articles should not be made ‘locally 
and such likely articles have been marked with an 
asterisk and the probable prices quoted against each if 
locally made. 


RS. А. Р. 
One Alfa Laval cream separator (capa- 
city 30 gallons per hour} one 305 0 0 
One champion churn {capacity 40 tb. 
of cream) " 2: | ад 180 0 0 
* One big butter-worker "um ES то 0 O 
One refrigerator . ... T 145 О O 
One Sandringham herd recorder dd 35 0 0 
One Avery’s balance ... T pis 60 0 0 
One Ulax filter  .. s — ег 16 00 
One stove with 6 burners - T 32 0 O 
One lactometer (metal). Glass could be 
procured for а cheaper price, but not 
зо lasting : е 20 0 O 
* Aluminium measuring а one =. "10 0 0 
* Three butter boards at Re. 1-8-0 each. 4 8 © 
Two thermometers : . 5 0 0 
* Two butter scoops 3 о 0 
* Two pairs of scotch hands at 18-0. 3 0 0 
* Butter prints ... -.. а 8 о 
* Butter box 8 0 0 
Twelve steel buckets . 42 0 6 
Washing equipment consisting of a 
hearth, a large vessel, and а tub 60 0 O 


e 
> 


Two almirahs and one table | 100 

Miscellaneous outfit including bruski. 
squeegees, sieves, towels, separator oil, 
ordinary buckets S m ae то 0 O 
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If butter making is dispensed with and cream 
separation alone is attempted, the cost of equipment 
can easily be reduced to a third. This is what is being 
done by those who export cream to the Nilgiris from 
various villages in this district. 

Besides the permanent equipment, a certain amount 
of current expenditure is incurred in the manufacture 
and packing of butter. For example grease-proof 
paper, packing paper, salt, soda, matches, for which 
about Rs. 20 per month may be estimated. In a busi- 
ness like this, it must not be. forgotten to take into 
consideration the expenditure on postage stamps for 
posting bills and correspondence. This from experi- 
ence has been estimated to cost Rs. 8 per month, 
although the creamery has so far not brought this into 
account because Government stamps are used. In a 
private concern this must be included. 

No attempt is made at ghi manufacture. The 
readers' attention is however drawn to the paper on 
“Economics of Ghi Trade” in the Madras Agricultural 
Department, 1919 year book (vide Appendix D) where 
it is clearly discussed from experiments conducted 
that at the present prices, it is impossible to make 
pure ghi. The natural inference is that, in such 
circumstances, the ghi is sold either badly adulterated 
or at less than the cost price. Both are possible, 
because in the one case the ghi woman does not 
profess to maintain cows,» for profits, and in the other 

she is not beyond reproach. 
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PART IV. 


BUSINESS ASPECTS—(A) DAIRY. 


Like a manufacturer, the dairy farmer must con- 
sider his farming as a business, and determine where 
his profits and losses are under each head. The 
business itself ought to be {attractive to any one who 
likes animals, and unlike in many another business, the 
returns are fairly quick. The problem we are con- 
cerned with, is the cost of producing milk on the farm, 
which is by no means easy of solution, and from the 
view point of the cultivator who maintains no correct 
accounts, his idea whether his cows or buffalos are 
a profit is rather obscure. In India, at any rate, few 
writers on dairying have so far made any attempt to 
work out the cost of producing milk. It is admitted 
that it is not an easy matter. 1+ means the correct 
recording of many facts, which are difficult of elucida- 
tion. Sooner or later this problem must be faced, and 
all who are concerned with dairy herds will solve this 
intricate problem for themselves. Only then can they 
know whether or not dairy farming in this country 
for milk production is a profitable undertaking. At 
the College Farm, however, as accounts are kept of 
various items of food, housing and labour, and as a 
record of the quantity of milk that each cow produces 
in each lactation period is also daily maintained, ít is 
not diffieu)t to arrive at fairly accurate figures. :It 

must be"pointed out that the dairy business is attended 
with many risks ; moreover it entails a large initial 
outlay, and, one has to be cautious before proceeding 
with the business and to take stock at every turn 
to see if itis a paying concern. 

The success or failure in this concern chiefly 
depends upon the proper selection of the dairy herd. 
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This in itself calls for technical skill and a good know. . 
ledge of the animals, backed with a large amount of 
experience. Cows whose milk yield is low, whose dry 
period is long, and which are irregular in calving, 
cannot but increase the cost of production of milk. 
It is the experience of the College Farm as already 
explained in part II, that Kangayam cows are not 
to be kept for dairy purposes and that half breds are 
the most useful, although unfortunately owing to their 
being partly of foreign blood, are more susceptible to 
contagious and infectious diseases-like rinderpest and 
foot and mouth disease. These are formidable obstacles 
to successful dairying, specially with imported breeds. 
In the case of rinderpest, in the majority of instances 
losses of animals themselves will occur. Foot and 
mouth disease in this country is not so serious, but іі 
is certain that loss in produce occurs during the lacta- 
tion period in which the animal takes the disease. 
Both these diseases are fertile. causes for considerable 
reduction in the milk of the herd and in view of the 
consumers, these ought to be guarded against. On the 
other hand, from a business point of view, the main- 
tenance of buffalos purely for milk is a step in the 
right direction. Popular sentiment, however, in this 
Presidency is against it, presumably because of the 
habits of the animal and the unsuitability of its milk 
for children owing to its high fat contents. The price 
of buffalos' milk is consequently cheaper than cows' 
milk. In parts of Bombay, however, this prejudice 
does not seem to exist and buffalos' milk is reported to 
sell dearer. 

Equally important are the considerations of food, 
housing and care of the dairy herd. With r 
concentrated food, its cost is of utmost importance. In 
these days of high prices, the dairy farmer ought to 
pay particular attention to the cost of both the concen-. 


egard бо: 
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trated food and bulky fodder. The food must always 
be wholesome, and must be such as to whieh the cattle 
are accustomed. The food has to be prepared во as to 
be made full use of by cattle. For example, groundnut 
cake must be broken and soaked, cotton seed crushed, 
and bulky fodder chaffed. These items though minor, 
are allimportant. Sufficient has already been said of 
the bulky fodder, but emphasis may yet be laid on one 
or two important aspects. A fair but constant supply 
of green fodder is essential to dairy animals as it 
tends to increase the flow of milk. Secondly, it is 
highly desirable, by intensive cultivation to grow 
heavy yielding crops. Thirdly, to minimise wastage, 
all fodder should be chaffed.. А certain amount of 
grazing is essential, both to enable the herd to pick 
some grass when it is found and also to provide suffi- 
cient exercise to keep them in good condition. 

It is obvious that the dairy herd has to be properly 
housed ; the greater the price paid for them the higher 
the depreciation and the greater the need for their proper 
саге. The cattle sheds on the farm cost Rs. 8,700. This 
is perhaps high when the value of the herd is about 
Rs. 6,000, and economies could be made in this direc- 
tion. If properly eónstructed, the depreciation on them 
can be ав low as 2—8 per cent. 

When dealing with expensive animals, their proper 
сате is a necessity. Although young cattle do appreci- 
ate up to a certain period, a time will come, when even 
expensive cattle will depreciate. The rate of depreci- 
-ation depends upon the care and treatment accorded to 
them If the herd is kindly handled, properly housed, 
all cases of iliness are immediately attended to under 
expert advice, there is no reason why the charge 
under depreciation should be very high. It is of 
utmost importance that cattle are attended to immedi- 
ately in cases of sickness. One often sees animals 
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being brought tothe hospital for treatment in advanced 
stages of illness when practically anything that 
European medicine or surgery can render becomes use- 
less. “А stitch in time saves nine" is a safe motto 
that all cattle owners will do well to bear in mind. 
On the farm, where the animals are all valued annually 
the depreciation on an average of five years works out 
бо a little less than 13 per сері. - The farm possesses a 
Veterinary officer whose business is chiefly educational 
but who is also the expert adviser on cattle. He 
attends to them during their illness and in times of 
calving. We have already referred to losses due to 
contagious and infectious diseases. Deaths due to 
natural causes should also be taken into ` account. 
Sometimes a little carelessness during the calving 
period may result in the teat of an animal going perma- 
nently blind resulting in such cases in a high depreci- 
ation of the cow during the rest of her economic life. 
Barrenness in cows increases depreciation and this 
quality in cows is just as bad as their being poor 
milkers. In allsuch cases all unprofitable cows must 
be periodically and ruthlessly weeded out and sold for 
whatever price they fetch. For this reason too much 
importance cannot be laid on the annual valuation of 
the individuals of the herd. This willindicate at once 
which cows are working ata profit and which are not. 
A certain amount of labour is necessary in the 
maintenance of the herd. Items which require atten- 
tion are milking, feeding, grazing^and grooming; a 
small staff to supervise the labour employed is essen- 
tial, unless the farmer himself undertakes it. On the 
farm а full time maistri and the part services of an 
assistant manager are allowed under this head. In 
private concerns it is quite possible for supervision to 
be,done more economically. When all these expenses 
are taken into account, the amount of money that has 


PART IV] BUSINESS ASPECTS OF DAIRY 31 


to be sunk on such an undertaking becomes enormous. 
With а herd of 44 cows and their calves at foot and 
allowing for only 2 breeding bulls, the total outlay 
is calculated to be Rs. 23,600* and 


RS 


Dairy herd 5900 the annual average current expendi- 
Buildings . 3700 
Garden land (1 ture for 5 years amounts to Rs. 8,500. 
purchased) .. 12,000 It is not at all easy for an ordinary 
Кезегин сари individual to possess such a large 
for current : РЕР 
expenditure... 2,00 capital and the only possibility of 





obtaining it is by way of a loan 
23,600 . ; 

either from a private money-lender 
or a Co-operative Society. In any case, it is considered 
that 10 per cent is a reasonable rate of interest in these 
days. Taking all these items together, the details of 
the cost of milk production are worked out per annum, 
of an average for 5 years from 1913 to 1917 (both years 


inclusive )—- 





RS. А. Р. 
1. Food— 
(a) Concentrated food ... TT 1,732 0 0 
(b) Cost of bulky fodder deductine “the value of 
manure... Р | --. ... 2,290 б 0 
(с) Preparation of food, chafing, ete. ndi ... 158 0 0 
(d Value of grazing at Rs. 6 per head per annum . 216 0 O 
2. Interest on capita t-— 
(a) Live-stock on Ев. 5,888 at 10 per cent .. .. 588 0 0 
(b).Cattle sheds, stores, etc. (Rs. 3,700) at 10 
per cent 310 0 0 
(c) Rent on 20 acres of даап land at Rs. 25 per 
acre (if purchased it would cost at least Rs. 600 
per acre) ... 500 0 0 
(4) Working capital on Rs 2 000 at 10 percent ... 200 О O 
3. Depreciation— 
(a) Live-stock (according to valuation statement) at 
12°8 per cent бі ` a ae ; 756 0 
{5) Cattle sheds, stores at 3 per pex 111 0 O 
4, Labour— 
(a) Expert supervision eae s e. 52. 800 Q O 
d T "n 714 О О 


(5) Coolie labour 


39 BUSINESS ASPECTS OF DAIRY [PART ТУ 


5. Butidings— RS. 4» Р. 
Repairs and upkeep (actual) з ; ve 74 0 O 
6. Loss due to barren cows (included in depreciation 
of stock in item 3 (a) above) “iss TN 
7. Loss of produce during attacks of disease (deducted 
from yield of milk) ee с зб 
8. Death rate during economic life (loss of опе —" 
per year included in depreciation) 


aad 


9. Death rate due to contagious diseases Nx 353 0 0 
10. Sickness charges including medicines at Rs. 40 per 
year and skilled attendance at Rs. 5 per month... 100 О 0 


ll. Service allowance included 1n upkeep of cattle 


— + & 


Total ... 8,522 0 0 


The relation per cent that individual items in the 
above expenditure bear to the total is as follows :— 





1. Food sus .. 59:00 5. Buildings, repair 
9. Interest on capital 19°42 and upkeep ... ГОО 
3. Depreciation ... 10714 9. Death rate due to 
4, Labour 22 ... 12°00 contagious dis- 
eases >» 4'16 
10. Sickness charges ... 1°18 
100°00 





Very little further comment оп the above is neces- 
sary. It may, however, be pointed out that as far as 
the farm is concerned during the five years under 
review, it was fortunate practically to escape deaths on 
account of contagious diseases, but in the year follow- 
ing there was a heavy toll on half and pure bred cattle 
owing to rinderpest. It is, therefore, thought expedi- 
ent to make provision for an expenditure of this 
nature and consider this а necessary evil, inasmuch 
as expensive cross-bred cattle are kept in the herd. 
Such expenditure must be foreseen. It is not the 
practice of the Government to-insure cattle against 
this risk, but 6 per cent has been allowed on this as 
an approximate figure. It is quite evident that when 


PART IV] BUSINESS ASPECTS OP DAIRY 33 


such a large proportion as 52 per cent is spent on food 
alone every effort should be made to see that greatest 
care is bestowed on it; no over-feeding is to be 
permitted and especially to wrong kind of animals. 
It is quite possible to reduce the cost under the heads 
of depreciation and labour. 

Now, the receipts of milk from the cows require 
notice. By taking the annual average yields of milk 
of the herd for five years it was found that 63,982 Ib. of 
milk were obtained. This quantity is from 44 cows, 
allowance having been made for their dry periods, the 
actual number in milk at a time being about two- 
thirds. The average cost of producing 1 1. of milk is 
Аз. 2-1'5 ог roughly As. 2-2. It is assumed that the 
cost of rearing calves is equal to the price obtained 
for them when sold. This, however, requires verifica- 
tion. The price of As. 2-2 is the actual cost of the 
milk at the place of production. At the farm, how. 
ever, the milk is sold at As. 1-2 per pound thus losing 
in the transaction 1 anna on every pound sold. As 
explained at the outset it is essential to keep the 
priee of milk reasonably low to make it possible 
for all people to purchase pure milk—a possibility to 
which is so largely attributed the freedom from milk 
borne diseases. Any undue rise in price will only 
mean that there will not be a sufficient demand for the 
farm milk, so long as there exists a class of people in 
the neighbourhood who are anxious to dispose of the 
surplus milk. 

In the case of milk being sold retail, an addi- 
tional allowance will have to be made for the cost of 
pasteurising, cooling, delivery charges and losses in 
distribution. To this must be added the expenditure 
incurred under preparation and collection of bills. 

Now for profits. Private dairy farmers must rome- 
ber that they cannot maintain a dairy permanently 

5 


34 BUSINESS ASPECTS OF СҢЕАМЕВҮ [PART IV 


unless a profit is made, and it must be a reasen- 
able amount to make such a speculation worth the 
trouble and expense. Profits are admissible and this 
is a matter which should be left entirely to private 
individuals to settle for themselves according to their 
circumstances. To attract a better class of men to 
the business, and to give a stability to the industry, 
it is desiruble to obtain reasonable profits. In this 
particular instance, it will be worth while for an 
educated man to undertake a business ої this sort only 
if a profit is made of at least 2 pies for every pound 
of milk sold. It must, however, be pointed out that 
being a Government farm, there are certain items of 
expenditure which it may not be possible to economize 
in as-easily as a private one can, but on the whole, 
although the figures are reliable, it is believed that the 


greatest improvement at present lies in the possession 
of a better dairy herd. 


The cost of producing milk may vary in different 
localities. If grazing areas are within easy reach and 
are plentiful, it is possible to lessen the cost. But on 
the whole as the dairy farms will be kept in the 


vicinity of large towns, one should be prepared for high 
charges in food and labour. 


(В) CREAMERY. 


That the creamery industry has caught the fancy of 
the Coimbatore villager has already been mentioned. 
That the creameries so run are profitable has been 
indicated in the article published in the Agricultural 
Journal of. Indía, Volume XIV, Part II (vide Appendix 
B) on “ Dairy Industry around Coimbatore. These 
creameries are mainly concerned in supplying cream 
to the butter-making dairies in Wellington .and 
Cóonoor on the Nilgiri hills. Their experience -has 


PART ТУ | BUSINESS ASPECTS OF CRHAMEÉRY 35 


been shared by the College creamery. There are, how- 
ever, two points which should be made clear. Firstly, 
the creamery must purchase entirely buffalo milk as 
it is almost twice as rich as cow's milk. Secondly, 
proper arrangement must be made for the disposal of 
the skim milk. As far as is known in this Presidency 
its scope for usefulness is limited. It is sold either 
for use with coffee orfor conversion into curds. But in 
the Presidency of Bombay, this problem has, it is 
understood, been solved by the cultivator himself who 
converts it into casein, for paints, varnishes, etc., by 
first eurdling it with buttermilk, then pressing it under 
стаде wooden presses and then drying and powdering 
it for export. There is thus a large field of profit yet 
unexplored in this direction in this Presidency. 

There are yet other difficulties in the way which are, 
however, not insurmountable. There is the irreguiar 
supply of milk to be contended against. During the 
months of August to October there is а considerable 
drop in the quantity of milk brought to the creamery, 
and if the butter receipts fall down, as they are bound 
to in these months, the reputation of the creamery is at 
stake. It needs therefore great caution in booking 
orders ahead. Again, one is beset with all the dis- 
advantages of a retail trade. If too much butter is 
manufactured a good deal of risk entails, because at 
best butter can be kept in a dairy in good condition 
only for a fortnight or so. If too little is made and 
sent round the customers are dissatisfied. But if the 
product is genuine and good. there need not be much 
fearon this score. The experience at the creamery has 
been that in the majority of cases the supply has 
fallen sbort of the demand. The butter business if at 
all successful brings one face to face with all sorts 
and conditions of people. It therefore calls fox a 
good. deal of tact, patience and humour to keep on 
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the right side of all customers, but on the whole, „if 
regularity in supply is maintained, there is little doubt 
that the creamery will have the gratification of 
having satisfied at least in a measure, a real want. 
Accounts must be accurately and systematically main- 
tained and posted up to date. A note of warning must 
be sounded. Ав іп all other businesses, there will be 
some bad customers, and it is only from experience 
that one сат learn whom to avoid and whom to 
approach. 

Now to turn to profits. We publish below a profit 
and loss statement of the creamery for the year 1917-18. 
Side by side is another statement to show where adjust- 
ment could be made with a view to economy; if private 
enterprise should undertake a concern of this nature. 
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Balance sheet, 1917-18. 
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Only a few comments are called for, as the statement 
is sufficiently self-explanatory. 

Receipts.—The creamery is considered to purchase the 
milk of the dairy herd from the farm and sold at the 
same price, namely, at 1 anna per pound for 8 months 
in the year and at As. 1-2 per pound for the remaining 4 
months. The milk is only strained but not pasteurised 
or bottled. Boiling is done by the customers themselves 
before consumption. Similarly butter was sold at Re. 1 
per pound till November and at Rs. 1-2-0 later. Curds 
are manufactured usually in summer, as there is a fair 
demand for butter milk from February onwards. It is 
assumed that practically no ghi is manufactured 
owing to the fact that at the pricé it fetches it is 
uneconomical to sell it pure. We are continually faced 
with the question of the disposal of a large quantity of 
skim milk during the cold months. Skim milk cheeses 
are sometimes made and are appreciated but this again 
requires some practical training. It is, however, got rid 
of by feeding it to all the dairy animals and if necessary 
even to the working cattle. Reference has already 
been made to the training of calves to drink milk from 
the pail for which purpose a certain amount of milk is 
utilized. 

Under expenditure, it will be noticed that a large 
sum of Rs. 6,700 was expended on the purchase of 
buffalo milk for the manufacture of butter, but this 
large amount is settled in monthly instalments, as 
the butter bills are being paid up. Ап allowance 

of 10 per cént has been made for interest on capital, 
which is rather high amounting to an annual expendi- 
ture of Rs. 1,200. This is due to the very substantial 
dairy building which costs Rs. 9,000. Such a building 
is unnecessary and in the adjoining statement provision 
has been made for only Rs. 2,500. This will on the 
whole satisfy all conditions, although the amount 
required is bound to vary in different parts of the 
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country. With regard to the machinery, the farm 
valfiation in that year was Rs. 2,000 and the second 
statement provides a very liberal amount of 
Rs. 1,500 taking into consideration the present prices, 
although it will be noticed that in Part H, will be found 
an estimate of machinery for only Вз. 1,125. In both 
cases it is considered Ба. 1,000 for working capital 
is essential. The depreciation and repairs of building 
are only 8 per cent while 10 per cent for the same on 
machinery is considered reasonable. With regard to 
the establishment on tbe creamery, it must be re- 
membered that one of the chief duties of the manager 
is to teach students in practical work, so that for pure 
dairy work alone, he is allowed Rs. 35 per month. 
Similarly, during the 8 months that students work and 
for the services rendered by them during this time, а 
deduction in wages of two coolies for 8 months is made. 
In the case of a private person, a staff consisting 
of a manager on Hs. 35, à dairyman on Hs. 15 and 
two coolies is considered sufficient. If, however, the 
ownor himself manages such a concern, he can exercise 
further economy. 

- The farm has a large quantity of dry combustible 
material in the shape of cotton stalks, red gram stalks, 
castor stalks, etc., so that the expenditure under fuel is 
not high. ТЕ, however, a boiler is provided, proper 
wood may be necessary. In the case of a private man, 
there is no reason why aW ordinary oven with a 
large copper vessel should not serve the purpose 
equally well. 

Ice is a very important item. When it is manu- 
factured on the farm it is reasonably cheap : but when 
this is not possible, its purchase from Madras would 
certainly make it prohibitive for a private individual. 
Conveyance charges are reasonable, and although the 
creamery spent Rs. 180 per year, a cheaper conveyance 
is quite possible. Contingencies include butter paper, 
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salt, soda, matches, filtering mediums, butter colour, ete., 
and Rs. 25 per month under this head ought to be 
ample. Although the creamery worked at a loss, it is 
quite possible to secure a profit by the economies 
suggested and when ай things are considered a profit 
of Rs. 1,000 is nothing out of the way. If the money is 
one’s own, Hs. 5,000 capital would bring in a monthly 
income of Rs. 80 which is very reasonable. In this case 
he is able to entertain an assistant. If on the other 
hand, the concern is started on borrowed capital, 
the transaction would bring in an interest of 20 per cent. 
Since a person could borrow money at 10 per cent, 
it is possible for him to manage with the remaining 
10 per cent. It is assumed that in this case, until 
his business expands he has to manage the concern 
himself with the aid of tramed servants and a dairy- 
man. In these circumstances even supposing the 
business is stationary, which it is hoped will not be, 
within 10 years the loan could be wiped off under the 
supposition that Rs. 35 is a fairly reasonable income for 
а young man without much education starting business 
on borrowed capital. 

These profits are only rough approximations, as they 
differ according to varying conditions. The purchase 
price and quality of milk, the cost of the manufacture 
of butter on the one hand, and the selling prices 
of dairy products on the other are some of the factors 
that determine the profit® There is little doubt that 
under proper precautions as already indicated and 
where buffalo milk is obtainable at fairly reasonable 
rates, the scope for creameries is indeed great, and one 
would welcome the day when more young men direct 
their attention to this aspect of farming with com- 
paratively little capital, with no risk on livestock and 
with quick returns, in preference to other linés of 
farming where initial capital needed is large, with no 
commensurate profits or early returns. 


SUMMARY 43 


ЗОММАВУ. 


(1) The Dairy #-the Agricultural College is kept for instructional 
purposes, and for sapply of milk and milk products to the members of 
the estate. Students while being trained in technical methods also 
learn the business aspects of dairying. 

(2) The dairy building is spacious and well ventilated and is pro- 
vided with fly-proof arrangements. It is cool being surrounded by 
verandahs and has a heating apparatus for efficient washing. The cow 
stalls are close to the dairy. Green succulent fodder is desirable and 
the farm grows a sufficient supply of fodder, sorghum and Guinea grass. 
Green food largely available in cold weather increases the flow of milk. 

(3) The dairy herd consists of Kangayam, Ongole, local and cross 
bred cows. Of these the Ongole and the cross bred cows are the best 
miltkers. The buffalos are of the local type, but some from Delhi are 
also included in the herd. Breeding bulls of different breeds are kept 
for service. 

Herd and pedigree registers are systematically maintained. These 
clearly show which cows are profitable to keep and which are not. 
This facilitates weeding out bad milkers for sale during their dry period. 
Bulky and concentrated food 1s prepared previously. The herd is 
stall-fed, but whenever opportunities offer, it is exttemely desirable to 
locate the dry herd and young stock in separate areas where grazing is 
available, as this would tend to economy in upkeep. 

Calves are not weaned in early life. But weaning at birth is recom- 
mended because 11 is economical and the cow and calf become 
independent of each other. which is a favourable point, should one of 

them дів Weaned young calves should be taught to drink their qwn 
‘mothers’ milk from the pail. at blood heat, 

“{4) The chief business of the creamery is to sell the herd milk 
and to purchase outside milk for preparation of butter. The butter 
sales have during the last five years increased from 1,358 1b. to 9,038 lb. 
The butter is transmitted to the mufassal in returnable boxes. The skim 
milk is sold іп a limited quantity for curds and coffee. The equipment 
of the creamery is estimated at Rs. 1,700, but it can easily be reduced to 
Rs. 1,100. I£ butter-making is omitted it could be equipped at one-third 
the cost. Ghi manufacture is not considered a business eoncern as at 
presént managed. 

(5) To make dairying profitable, one should have a good ddiry 
herd. A solution to the problem lies іп the possession of a cross-bred 
herd. This, however, means expense and risk due to contagious diseases, 


Ad SUMMARY 


Buffalos are better than ordinary cows, but popular sentiment is ageinst 
it and must be overcome. A valuable herd should be properly housed, 
eared for and supervised : otherwise depreciation on the herd is high. 
Dairy farming entails a large outlay which if it cannot be obtained 
individually at a fair rate of interest, the concern should be run ona 
co-operative basis. 

(6) Creamery business is easy, needing only a little skill and яшап 
capital. There are, however, some difficulties,” If milk is purchased, 
ıt must be carefully tested to guard against the chances of adulteration. 
During dry months the supply of milk becomes minimised ; one should 
exercise caution in booking orders, for regular customers are dissatisfied. 
Accounts in a retail trade cannot be easily and regularly settled. 

For success m a butter making concern, buffalo milk is essential. 
The skim milk must be disposed of as far as possible. Its conversion 
into cheeses and casein for paints is strongly recommended. Quick 
returns and fair profits in a creamery are possible if care and economy 


are exercised. Twenty per cent on investment is a very reasonable 
return from an industry started on a small capital. 
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PLAN OF COW STALLS, ON THE LEFT ARE STORE AND PREPARATION ROOMS FOR 
CONCENTRATED FOOD, MAIN WING [8 132’, AND RIGHT WING 47" LONG 
BOTH ACCOMMODATING 58 cows, DIVIDED BY WOODEN PARTIIIONS INTO 
COMPARTMENTS BACH 6° X 5" то ACCOMMODATE TWO COWS. NOTE THE 
MANGER IN FRONT, URINE CHANNEL AT THE BACK OF THE COMPARTMENTS 


AND THE WATER TROUGH NEAE BY. 
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PELAN OF WEANED HEIFER AND CALVING SHED TRIS ACCOMMODATES DRY COW» 
IN ADDITION. STALLS ARE DIVIDED INTO COMPARTMENTS 6/ 6" x 8’ 3" By 
WOODEN PARTITIONS, EACH FOR TWO ANIMALS, CALVING SHEDS EACH 9" 
x &'3" ARD SELF-CONTAINED FLOOR, HARDENED AND WELL RAMMED, 


SLOPING TOWARDS A DRAIN 
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PLAN OF CALF SHED. БАСП COMPARTMENT IS 10° x б" 60°, EN FACH ABOUT 


HALF A DOZEN CALVES ARE LET LOOSE 
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PLAN OF WEANED BULL CALF SHED. ACCOMMODATES THIRTY-TWO YOUNG. 
BULL CALVES, FLOOR EARTHEN, HAS A GENTLE SLOPE. 
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PLAN OF HULL SHED. -THERE 18 A SPACE OF 6" 6" x 6 4° тов EACH. Notes 
THE MANGER IN FRONT AND URINE CHANNEL ВЕНІХР. 
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APPENDIX A. 


THE DAILY VARIATION IN THE COMPOSITION OF MILK 
BY 


D. ANANDA RAO, B.SC, 
Assistant Principal, Agricultural College, and Research Institute, Coimbatore. 


Experiments on rather an elaborate scale have been conducted on 
the composition of milk ої some breeds of cows and buffalos by Drs. 
Leather and Mann and Mr: Meggitt. The subject of this paper is not an 
attempt at a work of similar nature either їп experimental detail or 
accuracy, but was merely instituted to see if any light could be thrown 
on the great vamation that there is in milk which is purchased at the 
College Dairy, Coimbatore, from milkwomen of the neighbouring 
villages for the manufacture of butter. The writer laid his hands on 
the data referred to above only after the present experiment had been 
completed, so that, if the results happen Чо be similar, these help to 
emphasize, though in a modest way, the accuracy of the previous 
workers. 

Although the College Farm possesses a mixed herd of its own, its 
main purpose is to supply pure milk to the residents of the estate. In 
the manufacture of butter some 200 Ib. of buffalos’ milk is required 
daily, and this is mainly obtained by purchasing milk brought to the 
counter by women from adjoining villages. The milk is daily tested by 
the lactometer only, and is paid for at so many pounds per rupee and 
not by the fat content. The lactometer readings are not very accurate, 
and yet the writer has often noticed from day to day а good deal of 
variation in the readings of milk brought by the same individual. 
There was neither the staff nor the time to test composite samples of 
milk periodically, and all that could be done was to test for fat by the 
Leffmann Beam method occasionally whenever the milk sample raised 
one’s suspicion, and if it was below standard the individual was severely 
fined. This procedure for a time creates wholesome fear, and the 
woman brings unsuspicious milk until such time as she considers it safe 
enough to lapse into her old ways. 

When the College closed for the Michaelmas vacation last year, some 
simple experiments were instituted to seek answers for the following 
problems: ls there any daily variation in the quality of milk in the 
game animal ? Does*that variation differ in different animals like cows 
and buffalos- Whatis likely to be the normal variation ? What is 
likely to be an abnormal variation and what аге the causes? Is there 
any relation between quantity and quality of milk ? 

The experiment consisted in taking milk samples from (а) a dairy 
cow, (b) a dairy buffalo, (є) an outside buffalo whose owner was sus- 
pected of bringing adulterated milk, and (d) the average mixed: 
purchased milk, and testing them for fat daily for a number of weeks. 
The milk irom (с) was always carefully taken without in the least 
exciting the individual’s suspicions, so that she was allowed to bring 

as she liked without let or hindrance. 
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‘The results from the morning's milk are tabulated below :— __ 


и 
| Milk from | 
_ single cow, ` 
‚ College herd. 
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"Phe results are graphically described in Chart I. 
from the above figures that, whether cow or buffalo, the variation in fat 


Tt is very ‘lear 


This is mainly due to the Indian practice of 
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xu Mowing the calf to suckle before and after milking, and the amount 


in daily milk is evident. 


| The food might also influence 


by the milkman in consequence. 
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the daily variation, but the dairy herd received throughout the 
experiment a definite ration of concentrated food consisting of cotton- 
seed cake, groundnut cake, and dAoll (Cajanus indicus) husk together 
with a uniform quantity of green fodder, chiefly consisting of either one 
or more of fodders like green grass, Guinea-grass, and fodder Sorghum. 
The herd 18 taken ont to graze in the day, but at this time of the year 
there ig not very much bite on the land. The food given could not 
have influenced the variation so much either in quality or quantity. 
While there is such variation to be found in the individual cow’s and 
buffalo's milk, the variation is very much less in the case of the average 
mixed purchased milk. А glance at the graph will make it very clear. It 
also points out the tremendous variation that there is in the milk purchas- 
ed from the woman. It varies from 9 to 4'7 per cent or there 18 a 
difference of 4'3 per cent between extremes, while the dairy cow and 

buffalo show an extreme variation of 1'8 per cent and 1'5 per cent respec- 
tively. The average milk, however, shows a variation of 1°4 per cent only. 

The variation in daily fat content is more marked in the cow than in the 

buffalo. In other words, the buffalo is the steadier one of the two. Ав 

far as this experiment goes, № must be assumed that the extraordinary 

variation of 43 per cent in tbe buffalo milk purchased from outside is 

not due to natural causes. Knowing her propensity for admixture of 

milk, it may be safely assumed that the woman had interfered with the 

purity of milk, either by the addition of water or by letting the milk 

stand fora while and removing the top milk which contains more fat ; 

she may have perhaps taken recourse to both the methods. 

- The second part of the experiment was to see if any relation exists 
between the quantity and quality of milk that a cow or buffalo gives. 
This 1s represented in the form of a graph (Chart ID. The two top 
curves represent the quantity of milk given by the buffalo and the total 
weight of the fat present in the milk obtained each day respectively. 
To make it clear, take the 5th of September (vide table above). The 
buffalo gave 4 Ib. and 8 oz. of milk; which had 7 per cent fat 1р it : so 
that 44 Ib. contained 0°31 Ib. fat. This is what is represented in the 
curve. The lower ones indicate the same for the cow. Im the majority 
of instances, when the secretion of milk increased the fat content algo 
increased both in the case of the buffalo and the cow, but specially so in 
the former. Another point that is brought to evidence is that, although 
there is a deal of variation in the quantity of milk from day to day, the” 
fat content in that quantity is fairly constant. 
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APPENDIX В 


DAIRY INDUSTRY AROUND COIMBATORE 


BY 


D. ANANDA RAO, в.ғс., 
Assistant Principal, Agricultural College, and Research Institute, Coimbatore. 


There are few places in the Madras Presidency which are more 
favourably situated than Coimbatore. It enjoys a very equable climate, 
neither too hot nor unpleasantly cold, with a steady western breeze 
blowing through a portion ofthe year. Geographically also it oceupies 
a unique position. Situated in close proximity to the Nilgiri Hills, 
commanded by a railway, it affords facilities for any trade or industry 
that caters to the needs of the hills, unsurpassed by any other mufassal 
station in the south. It has a fairly large European population— 
certainly larger than in the ordinary headquarters of a district--dne to 
the official as well as commercial importance that it commands. 


Agriculturally too, Coimbatore is important. Owing to the even 
distribution of the annual rainfall which in itself is only moderate, the 
farmers have facilities which their fellows in other districts have not. 
Even in dry lands they raise crops very early, as the light soils nearer 
the hills are ready for cultivation earlier than black soils which are 
more remote. In light soils they often raise two crops—a cereal, 
generally cumbu (Pennisetum typhoideum), and а pulse—while in the 
heavy soil, the season being later, only one crop is possible. In the 
latter type of soil the usual rotation is cholam (Sorghum), cotton, 
and Bengal gram (Cicer arietinum). Besides these, there are garden 
and wetlands. The former are commanded by wells, while for the 
latter the sources of irrigational supplies are river channels or tanks. 
The supply of water in the wells in garden lands is fairly steady 
throughout. The water is lifted by means of mhotes drawn by 
bullocks which walk up and down a steep ramp. Three crops, two 
cereals, generally cholam and ragi (Elusine coracana) and an indus- 
trial crop like tobacco, are raised. These are very intensively cultivated 
with heavy application of cattle manure. Й 


In wet lands there ів only опе crop—paddy—though sugarcane ія 
also cultivated „іп small patches. Green leaves for paddy and sheep 
penning for sugarcane are the recognized manures. It is obvious 
that whether it be for cultivation, irrigation, or manure, the garden land 
ryot is in continual demand for cattle. 


With regard to cattle, Coimbatore is exceptionally privileged. 
Situated in the Kangayam country which is famous for its remarkably 
good breed of cattle, Coimbatore enjoys the enviable position of possess- 
ing, one of the finest types of working cattle, both for mhote and 
draught purposes. 1% also draws on Kòllegal grazing tracts for a large 
proportion of its working cattle. The cows of this breed, however, 
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contrar у to one’s expectations, are but poor milkers and are maintained 
mofe for breeding purposes than for their performances at the pail. 

The grazing grounds for cattle in the neighbourhood are not абппа- 
ant These are, however, available a few miles distant near the hilis, 
where the hill tribes-—Irulars— graze cattle for a nominal fee during 
the off season. Stall-feeding is.a necessity, although there isa kind of 
grazing obtainable, throughout the year, on the tank bunds and road- 
sides, which carries with it all the evils which communal grazing 
entails. The bulky food consists of any available green fodder like 
cholam and ragi straw or green grass. For concentrated food, cotton 
geed is given twice daily along with some cholam water obtained by 
soaking the grains overnight. Cakes and bran are little known. When 
dry, the animals are put on a dry ration. 

Cow keeping being unprofitable, the buffalo is the mainstay of the 
dairy industry. Being an animal which thrives on rather coarse food 
such -аз that rejected by other live-stock, and one which can without 
prejudice be put to work in wet lands, when not milking, the milch 
buffalo is sought after especially on account of the milk which is 
better both in quality and quantity than'the cow's. Popular sentiment. 
however, among the educated classea is against buffalo milk owing to 
the belief that it is prejudicial to the health of young children. The 
average buffalo justifies its existence by yielding 10 to 12 lb. of milk 
per day, and such an anima] is worth about Rs. 75 at the present 
prices. The upkeep of such an animal per day is about 5 annas, while 
the milk ıt produces is worth annas 10 to 12 at 1 anna per pound 
Cheaper animals can, of course, be had which yield correspondingly 
reduced profits. Their maintenance through the dry period presents 
no great difficulty Bad milkers are disposed of, as soon as they calve, 
even ata small loss. ~ 

The dairy industry is also carried on as a subsidiary source of income 
by cultivators who are either tenant farmers or peasant proprietors. 
These are ugually Tamils of whom Goundans, Vellaias and Konaris 
claim particular mention. Besides these, there are two sections of the 
Telugus, namely, Gollas and Kammas, who immigrated into these parts 
from the north and are reckoned to be as good cultivators as their Tamil 
neighbours. 

Among these those who possess garden lands are fairly well-to-do. 
They include in their herd a few miich buffalos which supply milk, 
curds, and ghz (clarified butter). The ryot does not keep more buffalos 
than he can find a use for, but a landlord owning 10 acres would probably 
have two or three buffalos in milk, and the surplus milk generally goes 
to meet the needs of the town. The peasant proprietor, however, con- 
tents himself with only one, rarely two. The usual custom is tc have 
two animals, one of which is always in milk. 

Of the castes mentioned above, Konaris are professional traders in 
curds and giz. Their condition ів not so prosperous as that of Goundans 
and they prefer cash transactions to monthly settlements. The trade 
is entirely in the hands of the womenfolk. It keeps a women fairly 
independent of her husband for her daily necessaries, besides saving her 
from earning her livelihood as a day labourer. Though it means a good 
park of the day spent in the town, she*prefers te carry her headload in- 
asmuch аз she getg her business done and contributes her share to the 
village gossip which she loves so much. 

Let ав consider the profits of ghi trade. From a ‘buffalo yielding 
10 Ib. of milk daily, $ Ib. of ghi is obtained, according to actual tests. 
At the present prices this is worth only 5 annas. This is therefore too 


1 
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low a figure to derive any profits from. The ghz is, therefore, heavily 
adulterated so that it fetches nearly the value of 10 Ib. of milk. Besides 
ghi, she obtains curds which are „dilated to make up 15 to 20 Ib. which 
will sell at about As. 2-6. This then is probably the profit in the 
transaction. At the present rates pure gh; manufacture is certain to 
mean loss, and the only course left to the traders is to adulterate it and 
thus keep the price as low as possible. 

The existence of the College Dairy in this vicinity has created a 
market for some portion of the surplus milk of the locality. It obtains 
from the surrounding villages milk totalling up to about 400 lb. daily 
This milk ıs put through the separator, and the cream is pasteurized and 
converted into butter, which finds a ready sale not only in Coimbatore 
but in different parts of the Presidency. The average monthly sales of 
butter alone come to about 700 lb. besides disposing of rich fresh 
milk. obtained from a good herd of cross-bred and country animals 
А good portion of the separated milk used to be sold at 4 pies & 
lb, but recently the price was raised to 6 pies and even at this rate 
there seems to be a good demand. The College Dairy has thus demon- 
strated an industry to the ryots, to the peasant proprietor in particular, 
in which class may be included the day labourer and the Government 
peon whose meagre income is insufficient to support his family in com- 
fort. Even these realize that there is profit in a milch buffalo, and in 
fact one of the arguments once brought forward by a peon in defence 
of a second wife was that a buffalo would maintain her ! 

Yet another industry has sprung up in the last decade in the sur 
rounding tract, which is certainly not indigenous and which is not 
unworthy of our consideration, if not merely for its intrinsic merit, at 
least for its popularity among the village folk. 

Reference has already been made to the nearness of Coimbatore to 
the Nilgins. These hills, besides being the summer headquarters of the 
Madras Government, attract in summer numerous visitors. Besides, 
the fertile soils of these hills, combined with the climatic advantages, 
offer exceptional facilities for the existence of a fairly permanent popu- 
lation, which, being mostly European, has created a demand for dairy 


products in the shape of milk and butter. 'To meet this demand a special 
industry has been organized. 


A little over 15 years ago there came to the hills a young Parsee on 
business. With the foresight and business acumen which seem. to be 
inberent in his race, the Parsee grasped the situation and set himself to 
solve it. There was a large European population m need of genuine 
dairy products. The local supplies were barely sufficient to meet the 
demands for milk, but where was the butter to come from ? He started 
with the hill buffalos, but the demand soon outweighed the supply. 
Then he visited many villages in the neighbourhood of Coimbatore and 
established a sub-station within a couple of miles of Coimbatore and 
arranged for an agent who purchased milk in the neighbourhood: sepa- 
rated it, and sent the cream by rail to Wellington, while disposing of 
the separated milk locally as best as he could. He could hardly touch 
90 lb. at that time. The Parsee made friends with villagers, and even 
went so far as to obtain for them cream separators free, and appointed 
agents who supplied him with cream. The result has been that, tO- 
day there is a chain of villages dotted all along the railway line 
runoing north to the hills from Coimbatore in which there is a well 
organized system of creameries, run for all intents and purposes on 
business lines, and at the present moment without exaggeration it could 
safely be estimated that about 3,000 lb. of milk аге being dealt with 
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ЗаМу in the season at these creameries in about nine villages, excluding 
the town of Coimbatore itself. Б 

The management of the creameries шау now be considered. 
Although the supply of milk is in the hands of the cultivating classes, 
the management of the creamery itself is not with them. The creamery 
man is of diverse callings. Не may be a petty building contractor, or а 
discharged cook of а wealthy landlord, or again a poverty-stricken 
weaver thrown out of his trade. Sometimes he is a Christian originally 
of an enterprising caste, or a leisured village postmaster, but hardly ever 
а gennine cultivator. The farmers view this enterprise with suspicion, 
probably because creameries are speculative concerns and naturally the 
ryot looks well before he leaps. They, however, admit that there is 
money іп 16 if properly run. The creamery draws its supplies of milk 
from the eultivating classes of tre. villages in the neighbourhood. The 
creamery itself is a part of the dwelling house often rented for the pur- 
pose. It is invariably an ili-ventilated and insanitary corner of a main 
room in which children play and women cook. Or sometimes if the 
owner is desirous of having more ventilation, he makes use of the 
verandah where pedestrians and flies congregate. To such a place the 
milk is brought by the village women, frequently in open copper 
vessels, never earher than 10 o’clock, and the creamery is at its busiest 
between that hour and noon. The milk is tested by the lactometer 
in each case, not filtered but poured into large copper vessels after 
the quantity is measured. The woman gets her book filled in, and 
while doing so the creamery man makes a large allowance for any 
suspected sample. He then records in his register the quantity pur- 
chased. Any reduction in milk is generally echoed in a protest, but 
the woman has the cure for it in her own hands. 

To encourage customers to bring more genuine samples, certain 
creameries adopt different prices for milk, but it is not likely to work 
very satisfactorily as they rely entirely on the lactometer which at 
best is only a rough and ready test. 

Fat analyses of samples of milk taken at random from some 
creameries are tabulated below, and give an idea of the standard of 
quality maimtained in them. The milk is invariably buffalo's but 


sometimes there is an admixture of cow's. 
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Village. No. 1 | Мо. 2 | No 8| № 4| No. 5 | Average, 
| 
| aoTET 
РА ^. D To [^ | А ` ^4 
Genapaü , Ш = g 60 | 4b . 88 | «8 | 481 o 
Kiransttam —- be -| 58 | 82 iom 1 | n ро ба 
Savurmpaliem  .. is vf &4 | 50 , 55 54 ` 49 | E 
Papanaikampalaryam ... t 88 5 21 | 46 39 | 55 I 4:6 
Perianayakkanpalaiyam 10 66 , 82 85 . 52 66 
Vellakinnar 8 a 67 , 71 | £8 , 90 | ... | T7 
! | | 


| 
бөл average sample was taken from a quantity of milk varying from 160 to 

Факеп all round, except in Papansikampalaiyam where the milk is 
exceptionally bad, the samples are of fairly good quality, and especially 
s.in Perianayakkanpalaiyam and Vellakkinar which are far from “the 
evil urban influences: The creamery men pay at 16 lb. per rupee in 
the last named places, while in the others 20 lb. per rupee is the 


rate. 
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The equipment of the creamery cannot be simpler. 


It consistseof 
a Separator usually secondhand, 


the size depending upon the quantity 
dealt with. The separator is of various makes, but the commonest is 
Alfa Laval. Diabolo and Heinrich Lang Mannheim are -also found. 
A lactometer (metal or glass), two large brass vessels, milk measuring 
cans, and a number of-old kerosene tins 





make up the rest of the 
equipment. 
The following is a rough estimate of a creamery as equipped 
above :— 
_ RS. А.Р 
1 Separator (secondhand) ... .,. n а 250 0 O 
1 Lactometer (metal) on m s I0 0 O 
2 Brass vessels Ее V а Жм З . 30 0 0 
2 Measuring vessels TA геа та н 2 0 0 
12 Kerosene tins ss ы : sae 2.5 6 0 0 
208 0 6 ог 





roughly Rs. 300. 
Let us consider the returns of one who has no room rent to pay. 
It is estimated that 300 Ib. of milk produce one tin of cream weighing 
about 36 lb. His expenditure is as follows :—- 


Ж RS. 
Cost of 300 1b, milk (2 20 Ib. per rupee ... wa 315 
Coohe from creamery to railway station š 0 
0 
0 
0 


Railway freight on one tm from creamery to 
Welhngton "E à 


One girl to help in washing up | й ви 


aon 


Depreciation on separator. etc . per day 


toto нор 
oI 000 oor 


15 12 





| 


The dairyman pays the creamery man at 11 annas for every pound 
of butter manufactured, and the usual proportion of butter to cream ia 
between 66 and 70 per cent ; so that from one tin of cream about 24 1b. 
of butter 15 obtained which is valued at Rs. l6—8—0, and this means 
there is & gain of only a few annas by the transaction. Where then is 
the attraction for this industry ? The townsman has of late found 
separated milk to be a good substitute for milk. This finds a ready 
sale іп ‘coffee and sweetmeat shops, in Hindu hotels, and in fact even 
in well-to-do Indian homes. If the creamery is at all get-at-able, 
there is an excellent sale for separated milk, so that, even at a con- 
servative estimate of 3 pies per 1Ъ., there is a net gain of about Hs. 3 
provided the whole of separated milk is disposed of. 
not the case. The creameries are not all situated near 
Coimbatore. Even those which are more favourably si 
times unable to dispose of it owing perhaps to a dislocation of trade due to 
epidemics hke plague. Wherever conditions are less favourable, the 
separated milk is converted into curds and sent either to Coimbatore or 
railed to Palghat where demand exists for curds. If this is not possible, 
then the separated milk has to be thrown away. Theseallmean reduction 
in profits, so that if Rs. 3 per day is obtained under exceptional conditions 


even a rupee under less favourable circumstances is not too little te be 
ignored. It is clear, therefore, that 


the larger the quantity of separated 

mik sold, the greater the profits of the creamery. 
И may be quite a pertinent question to ask if this enterprise Баз 
been successful throughout. As in every other enterprise, this has not 
been without its pitfalls and some have profited from the failure of 


This, however, is 
а large town like 
tuated, are some- 
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others. It cannot be said that every one succeeds. The writer’s atten- 
tion was drawn to а particular instance where a creamery man, believing 
the words of a wily Muhammadan agent of a dairy at Madras, kept sending 
on cream until his liabilities went as high as Rs. 1,500; eventually, 
assisted by his old master, the creamery man threatened to go tolaw. 
When settlement was made, he was the loser to the extent of about 
Rs. 800 in the concern. 

The conditions suitable for a successful creamery are: firstly, there 
should be facilities for the purchase of good milk; secondly, the 
creamery should be able to dispose of the major portion of the separated 
milk ; thirdly, the creamery man must -have business instincts ; and 
fourthly, there must Бе а steady demand for the cream. The small 
initial outlay, the little trouble attached to the business, and the quick 
returns tempt a non-agriculturist to launch on this speculative under- 
taking. Granting that conditions mentioned above are available, it ig 
undeniable that there is money in this business. 

Should we trace the destination of the cream we shonid find it still 
more interesting. One would notice, while travelling in the morning 
train to the hills, a number ої kerosene tins packed in plantain sheaths 
arriving at Coonoor and Wellington. They contain cream consigned to 
dairies. These are unostentatious in appearance. One which did the 
greatest business had for its activities the out-houses of a modest villa 
situated in an unfashionable locality of the town. Although the condi- 
tions were filthy to the extreme and the methods of manipulation totally 
crude and umnscientific, it was amazing how fine a product was obtained 
with the cream which reached its destination in varying degrees of 
fermentation. The knowledge of technique of the dairyman was nil, 
his apparatus was meagre, and yet he was daily manufacturing 100—120 
lb. of butter at the time of inspection and which he disposed of without 
any difficulty tn the neighbouring hill staticns. Thanks to the climatic 
facilities, the texture of the butter was good, although there was a good 
deal of room for improvement in the matter of cleanliness. Samples of 
butter obtained from three dairies are given bélow which speak for 
themselves :— 


aay Si ЕН. вн Sasi ЫЪ>——— M 





Government ! oe 
t The Nigri 
Particulars. | uus | Dairy. | ‘Sie | Remarks 
| Wellington. | Wellington. 
Bas Тышы eee a ыыы E ا‎ о ыла ы ae 
: ! | 
Moisture ... nts й 11-72 14°16 .181*" (* Sent packed in 


і | tissue paper 

which absorbed 
‚ some of the 

original moisture. 











Fat _ T is 86:60 84-06 ' 9043 
$ Solids, not fat . T 1°60 1 161 | 116 . 
Total .. 49-92 ` 9988 | 9940 | 
| і 
- E ЗЕЕ i 
| Containing casein 0:59 i 0-49 | 0:50 | 
Reichest Mersi number 29-6{ ' 219+ ‚ 22:80 |tMean of vo 
| | | determinations 
| No. 1 was very 
soft butter. 
Refractive _ Index cor- 1°4549 1:4554 1:4551 


rected to 40° C. 
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The manufactured article is placed in different sizes on dishes covered 
over with cloth and sent round to customers who gladly purchase it at 
Re. 1 рег №. The recurring expenditure is small. The water is cold 
enough to render the use of ice unnecessary. One man is employed in 
churning and another for selling. Even allowing that he pays 3 annas 
a pound for initial capital, recurring expenditure, and establishment, 
the dairyman makes in the busy season a clear profit of 2 annas on every 
pound of butter manufactured, but during the off-season he would 
necessarily manufacture less. This industry demonstrates clearly what 
an extensive demand there is for dairy products around Coimbatore, and 
it does not need much imagination to peer through this vista into the 
future of the dairy industry in India managed with scientific and busi- 
ness knowledge, 
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APPENDIX C. 


А PRELIMINARY EXPERIMENT ON THE INFLUENCE OF 
DIFFERENT FODDERS ON THE QUANTITY AND 
QUALITY OF MILK 


BY 


D. ANANDA RAO, в.5с.. 
Assistant Principal, Agricultural College. 


The College Dairy is mainly intended to supply pure and wholesome 
milk to the residents in the estate. A mixed herd of cows and buffalos 
is maintained for this purpose which is always growing in numbers to 
keep pace with the demands of the also growing population. 

The herd is always fed with a concentrated ration twice daily in 
addition to the bulky fodder which usually consists of green fodder 
like Guinea grass, fodder sorghum or green grass. Occasionally, either 
due to insufficiency of green fodder or absence of ıt due toa precipita- 
tion of rain which would prevent cutting it, it is replaced by dry fodder 
like sorghum or paddy straw. It often happens that the yield of milk 
gets reduced due to various causes, e.g., change ої milkmen, “inclement 
weather, variation in the quantity of milk left for calf, etc. But the 
milkmen invariably attributed the reduction to the dry fodder fed and it 
almost always synchronized with the feeding of the paddy straw. This 
set the writer to initiate the preliminary experiment to test the popular 
belief regarding the deleterious effects of paddy straw as fodder for 
milch cattle, at the same time to see what information could be obtained 

by feeding various fodders available at the time. The writer claims no 
great thoroughness or accuracy forthe experiment. The ideal set before 
him was high although in conducting it, he could not come anything 
near it. The animals experimented upon should have been of nearly 
the same age: only animals of the same lactation period, or as near it 
as possible, Should have been ineluded ; steps should have been taken 
to strip the cows instead of the usual practice of suckling the calves 
before and after milking, and the same milkmen should have been 
employed to milk the same animals throughout the experiment. This 
was al] found impossible owing to the smallness of the herd and the long 
period through which the experiment had to be conducted. If promin- 
ence was given to selecting animals of similar age and lactation period, 
the number of animals experimented upon wonld have been reduced to 
во small a figure that the accuracy ensured by a large number would not 
have been attained. 

The total herd numbered 23 of which 17 were cows and 6 buffalos. 
The milk of cows and buffalos was kept and weighed separate, and the 
average sample of each of which was tested for fat in duplicate by the 
Leffmann and Beam method. 

THe herd received a basal concentrated ration consisting of 1% Ib. 
cotton seed, 15 Ib. groundnut cake, 1 Ib. dholl husk and 2 Ib. rice bnen 
throughout the experiment. The fodders were fed in the evening and 
the samples of milk were weighed and analysed the next morning. 
The fodders fed were: Teff grass, Тепа: straw (Setaria italica), Paddy 
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straw, Sorghum straw, Cumbu fodder (Pennisetum typhoideum), 
Guinea grass and Fodder sorghum. These were analysed at the tinfe of 


the experiment by the Government Agricultural Chemist, and analyses 
are recorded in Statement No. 1. 


STATEMENT No, 1.—Analyses of fodders and straws fed. 






















































Ec id к | E ]8.5 a [82 2 =e 
са SS ы © g Є RB ям aou 
22 ВЕ ЕР 323 REB 1386 
: ча а oe M. B щі Pa PM — и bp 
Particulars. E 18 : B. mae : E 
d 4 Зі Н lisa soled al Bar 
веде pS | ара (5558150. BI 8 = 
НЕНЕН ТЕНЕҢ: 
udi ioa | ی کے | بے‎ 1 р *8 
Z уд ^. | z yA j^ ^ 
Moisture . 870 | 638 | 8261 1420| 7396 | 6457 | 6405 
* Soluble mineral matter. 594 | 527 | 376 2-80 2°15 2 23 1-60 
Insoluble mineral matter 6:32 | 474 | 13-06 | 4 20 0 98 2°35 1:35 
Fats and Extractives 195 | 208 | 1641 200 0 53 0:88 0-66 
Х Crude Proteids .i 8769 | 831 | 294 4 81 2 28 1:62 1-86 
Fibre eee ... | 32-84 | 31°98 | 32-06 30 84 T- 75 1300 | 10°00 
Carbohydrates . 141726 | 41°24 | 38 28 _ 41715 12°35 15:40 |) 2048 
Total ... 10000 pen 00 [100 00 | 100-00 | 10000 | 100-00 | 100-00 
{ 
Containing | 
Potash (К„Оу| 179: 191 | 1-09! 0 98 | (y94 : 071 0-55 
Phosphoric о ^" | | 
95. я | 0 49 00175 014 014: 0-16 016 
Time каб O)| 084 0:49 | 051 0-40 | -020' 021! 0065 
X Albumuinoids | 2- па | 706 | 281 | 2 66 155, 1-27 1-84 
| I 


; | 


The quantity of albumen, fat and carbohydrates present in each 
fodder was calculated and the albuminoid ratio for each was worked out 
(vide Statement No. 2). The dry fodders were each fed at 15 lb. per 
animal at a time, while the green fodders fed were at 40 ]b. per animal, 


80 that the dry matter present in either fodder was approximately tho 
samme. 





STATEMENT No. 2 showing the actual quantity of nutrients 
present in each ration. 

















= |f од Ke 
Ф io 2 E 5 
виє 4 | Я = 
Name of straw or fodder. 2 іч Eu ча | 1 bs SS a 
за as] 8215888 = | B. 
22 21 © x= | Бл тю = = = 
e < eda < بت‎ = = Е e | 3 
п това grasa m" m sévirt- 1 492 | 292 6:189 6:913 | 1/15'0 
2. Teff grass + e 15 |1059] 312 | 6186 | 7-557 | 1665 
i Paddy straw oe ae - | 15 | 421] 246 | 5742] 6409 ; 149 
4. Sorg Baom straw ... б 15 7899 | 300 6 172 6 871 1117.2 
5.Спиціоп fodder (green) ... - | 40 | 620; 212 | 4940] 5772] 118538 
6 Guinea grass (green) .. . | 40 508 | 839 | 6616 7456 | 1136 
1 Fodder sorghum (green) | 40 | "536 | 264: 8192] 89921 1164 
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Previous to the experiment, the whole herd was fed with paddy 
straw for four days, with the view that the previous feeding would have 
had time to work itself out through the animal’s system. Then each 
fodder was fed for seven days between each of which the herd received 
paddy straw for three days for the reasen stated above. 

Paddy straw was chosen upon the assumption that it is the poorest 
of all fodders. The experiment lasted nearly ten weeks, having been 
started on the 15% February and completed on the 9th April 1915. Of 
the seventeen cows present at the beginning of the experiment, one cow 
dropped off owing to its becoming dry. On the 10% February, one 
more cow droppéd off for the same reason and the herd was left with 
fifteen till the 23rd March during the period when teff grass, sorghum 
straw and cumbu fodder were fed. On the 24th March when the Guinea 
grass ration began, one more cow dropped off leaving fourteen, and just 
before fodder sorghum was begun another cow went dry, and during 
the same week two more followed suit, so that during the last few days 
of the experiment there were only eleven cows. 


In the case of buffalos, one went dry within three days of the 
beginning of the experiment, leaving five in the herd till the 20th 
March after which one more dropped off, so that there were oniy four 
when the experiment was comrieted. Besides this, owing to the 
lactation period of ай the animai; having advanced, але allowance has 
to be made for the diminished yield, if any, duong the later stages, 
which probably meant a higher fat content. 

Although the fat was tested for in duplicate, the fat p^rcentages 
were afterwards reduced to the total quantity present in the individual 
average milk of the cow and buffalo. Similarly in the case of the total 
quantity of milk produced by the herd, 1t was subsequently reduced to 
the average per animal per day for each fodder. 

The results of the experiment (vide Statements Nos. 3 and 4) are 
not particularly striking. There is a deal of variation from day to day 
both ап the quantity of milk produced and the amount of fat present 
which may be due possibly to the amount of milk the calf is allowed to 
take, change of milkmen, weather conditions, etc. Ignoring these for 
óur present purpose and taking into consideration the effect of the 
fodders on the whole herd of cows and buffalos together, the experi- 
ment so far conducted does not seem to bear out the popular opinion 
held with regard to the paddy straw. From the chemical point of view 
it is much more nutritious than tenai or sorghum straw both of which 
are considered better than it. Both in the amount of milk produced and 
fat yielded paddy straw stands very high in the list. It is surprising 

that it is superior even to guinea. grass which is a succulent fodder, 
invariably fed to our dairy animais. If the yield of milk is reduced 
during the time when paddy straw is fed, it may be due perhaps to the 
sudden change effected из the animal system by transferring them 
suddenly from a succulent ration to a dry straw. It does not however 
seem to indicate that a prolonged feeding ої paddy straw is deleterious 
to mulch cattle. In the Northern Circars, in Deltaic tracts 16 is the 
custom to feed paddy straw to milch cattle during periods when green 
fodders are not available, 
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Feeding experiment with fodders. 
{Abstract of Statements 3 and 4.) 
Cows 
5. Б FE! £i 
B dal T 5 аж a= 
gi Ea). E wa 
Figs! з M З oF 
Date. Name of strew, | 55 | “5 | E Б <= - 
> в = =| 3 + „ = Я ях 
m" Г а ta Ый = 
„2 TE ЕЕГ 
я Sa @ Ft a S 
з Ë e £ s 5ب2‎ 
IRATE е sss s 
(1) (2) (3) | (4) (5) (8) (7) (8) 
1915. ‚ LB. 02. LH. 02. 
6th to llth February. : Tena: straw ka 16| 16 55 4 3 8 37 0'135 
15th to2ist February .. | Tef grass 15 15 55 13 3 12 88 0 140 
26th February to ard | Paddy straw 15: 16 55 li B 11 40 0150 
March, m 
4th tolüth March  ... | Sorghum straw , 15 |- 16 БА Б з 7 38 07125 
14th to 20th March .. і Cumbu fodder .,, 40 | 16 55 0 з 11 86 9126 
Mth to 30th March .. | Guinea grass axe 40 | 14 40 2 3 8 39 0130 
Вга to 8th April Fodder sorghum 40 11 40 6 4 2 š 3T 0152 
Buffalos. 
= jag) 5 4 152 | 88 
5 | ES E 1 
8 Я H P. a "Pu p Я „ 
Date—cont. Nams of strew— | 9 5 E: = = = э EPE] 
cont. Р Pe qa А я Ё ` = Hei 
ьа Е. 368 я о n ЕЕ Е 
G= Е “ш od 3 EUR a `£ 
en 8 Aj) «d НЕ SER | aks 
за | 83 РВ а 38 в 
8715 | e 5 EUIS 
(9) | (10 (11) 
1815. Y 
- &h to 11th February . | Tenai straw 15 6 2 9 5 1 63 0508 
15th to 21st February... | Teff grass 15 5 25 2 5 0 84 0320 
25th February to Зга | Paddy straw 16 Б 25 9 5 4 то 0'380 
Мате 
4th їо 10th March n | Sorghum straw ... 15 5 24 8 4 14 69 0 329 
Mth to 20th March .. | Cumbu fodder ...| 401 5 5 3 4 10 79 0 339 
24th to.30th March Guinea grass 40 4 18 0 4 14 та 0'338 
$rd to hth April Fodder sorghum ... 40 4 20 3 5 8 68 0 324 
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STATEMENT No. 3.—Feeding experiment with fodders on cows. 





















F g «з 2 «| ря E" DEL RENE a 
&" БЕЯ BP | ШЕ |95 Bes 
g BESS | B | S28 [gene 
P ہے‎ ы Or = о" оз e mi: = 
шав 2 73 | ES. ЕЕ „ 
Date. Name of straw. 2.8 n5. B ad decla В 
sBE[SS s| S. $5 | ess lon. a 
SaaS ae & e x° A 6985 
(1) (2) (3) (4) (б) (6) (7) (8) 
1915. LB,OZ.| LB. Oz. 
Feb. 1 | Paddy straw 17 60 3 8 Oil 
2 Do. 17 59 8 3 В 010 
3 Do, 17 56 4 B 5 0-10 
4 Ро, 16 50 4 3 2 0 15 
Average per day . 17 56 8 3 6 0'115 
5 | Tenai straw 16 54 12 a 7 3'45 0:12 
6 Бо. 16 62 12 3 15 371 014 
7 Do. ; 16 5l 4 3 4 a7 0°12 
8 Do. 15 54 12 3 10 36 0'13% 
9 Do, 16 1 54 12 3 6 37 0°12 
10 Do ‘ 16 57 0 3 9 3°75 0-13 
11 Do. 15 51 8 3 7 3°75 0-12 
Average per day .. 16 55 4 3 8 37 0 125 
19 | Paddy straw .. |... 15 | 52 4| 38| 405! oia 
18 ро. n "m 15 40 4 3 5 3:65 011* 
14 Do. T 15 52 0 3 7 4°05 0-14* 
Averages per day .. 15 51 2 8 7 8:9 0 130 
15 | Тей grass 15 52 0 3 7 
16 Do. А 15 53 8 3 9 
17 Do. 15 56 0 3 11 
18 Do. 15 57 4 3 13 
19 Do. - ne 15 57 4 3 18 
20 Го, Š 15 59 4 3 15 
21 Do 15 55 8 3 11 
Average per day .. «15 55 13 8 12 








22 "Paddy straw 
Do. ene i 
24 Do. a ve 








Average per day ... 15 56 5 3 12 

25 | Paddy straw 15 56 4 3 12 

26 Do. m 15 59 4 3 15 

27 Do. š 15 53 8 8 9 

28 Do. a ies 15 55 12 3 11 

Маг. 1 Го. iix ris 15 58 8 3 14 
2 Do. жі 15 54 0 3 10 

8 Do. 15 52 12 38 

15 55 11 3 11 





* One cow did not stand. 
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Statement No. 3.—Feeding experiment with fodders on cowrs—con& 








Б.Н 
=> 
5 
> a 
um rn 
Date. Name of straw. Sb ав 
ЕЕ 
к. Ë. 
a). (2) СУ 
1915. 
March 4 | Sorghum straw ..| 15 
5 Do. ve] 15 
6 Do. : 15 
7 Do. 15 
8 Do. 15 
9 Do. з 15 
19 | По. 15 
Average per day ..| 15 
11 Paddy straw uy 15 
12 Do i 15 
13 Do 15 
Average per day 15 
14 | Cumbu fodder 40 
15 Do. 40 
16 Do, 40 
17 Do. -| 40 
18 Do, „| 40 
19 Do, .i 40 
20 Зо 40 
Average рег day .| 40 
21 | Paddy straw .. 15 
22 Do 28 15 
28 Do 15 
Average рег day ...| 15 
24 | Guinea grass 40 
25 Do. et 40 
26 Do. man n| 40 
27 Do š .| 40 
28 Do. 40 
29 Do 40 
30 Do 40 
Average рег day ... Í 40 
. 31 | Paddy straw ... 15 
April 1 о. ids 15 
2 Do. ай «| 15 
| Average per day . 15 





* Ono cow was sick. 
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15 
15 
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15 








bs | As 
з > B 
E “Eb = 
EM | of 
Š Я 
af E e 
esa PL 
(5) (6) 
L.B. OZ LB. OZ 
54 8| 310 
45 8] 34 
51 41 3 7 
53 8] 3 9 
48 0! 3 8 
52 12| 3 8 
53 8! 3 9 
Š1 5| 3 7 
53 0! 8 B 
58 41 8 9 
5112| 311 














4 4 3 2 
06 4 3 12 
57 8 3 13 
57 12 3 13 
56 4 3 12 
55 8 З 11 
54 12 3 10 
55 9 8 If 
50 4 3 5 
52 12 3 8 
49 0|- 3 5 
50 10 35 6 
49 12 5 9 
49 12 3 9 
47 0 3 5 
48 12 3 7 
47 12 3 6 
50 B 3 9 
50 4 3 9 
49 2 8 8 
48 12 9 7 
48 8 3 5 
48 8 3 11 
46 14 8 
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T One cow did not stand. 
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Statement №. 3.—Feeding experiment with fodders on cows—cont. 








ы ЖП я abd ча Din 
58 sd zs | 44 |988 ДОТ, 
я а 5 Я бо "d (c O в e Oo ute 
Р а З Png) Вы B 555 (3885 
Date. Name of straw. СЕЕ E at = 28 Дт * Я B 
- 5 m=i = ei Ф ' H 
е ЕДЕ Sue! 88 | 525 $3.88 
а Е ie 431154 E 
{1) (2) (3) | (4) 
| z 
1915. LB, OZ. ; 
April 3 | Fodder sorghum 40 13 50 
4 Do. 40 12 47 
5 Do .| 40 12 47 
6 Do 40 ti 45 12 
7 Do. 40 11 45 12 
8 Го. 40 11 47 
9 Do | 40 11 47 
40 11 46 6 


Average рег day ... 



























1915. 
Feb. 1 у" straw . 4] 15. 6 | 24 12 4 
2 .. 15 6* | 29 12 4 
3 Do. m ...! 15 6 33 12 5 
4 Ро š «| 15 Б 16 0 Б; 
Average рег day ..| 15 | 6 | 25 0| 4 
5 | Tenai straw ... ...| 15 5 25 12 5 2 и 034 
6 Do. ss ns]. 15 5 24 12 4 15 05 | 029 
1 Do Fr ..| 15 5 24 0 4 13 6°05 0 29 
8 Do. i Ae 5 25 4 5 0 75 | 033 
9 Ро ...| 15 5 29 4 5 13 55 | 032 
10 Do. | 15 5 25 4 5 0 6151 030 
11 Do 15 5 24 8 4 14 | 15] 029 
| Average per day ...| 15 5 25 9 5 1 0-309 
12 | Paddy straw ... „t 18 5 24 12 4 15 6'05 029 
13 bo. T 15 5 24 B 4 14 655 | 031 
14 - ..| 15 5 22 12 4 6 75 0°30 
Average рег day... | 15 5 24 0 4 13 64 0:300 
45 | Teff grass of 15 5 24 12 4 15 6°25 | 030 
16 Do. 15 5 25 8 5 1 615! 0:31 
iT Do 15 5 25 O0 5 0 6°15 031 
18 Do. 15 5 25 8 5 1 695 | 031 
19 По. РЕ 15 5 23 8 4 11 705 0°33 
20 Do. 15 5 26 4 5 4 6:65 | 0°34 
21 Do 15 5 25 8 51 675 | 034 
Average рег дау ... | 15 5 25 2 5 0 64 0.320 
EDT: РЕЖЕ 2 s =s 


_— О ا ا‎ 
x One buffalo did not stand. 
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g experiment with fodders on buffalos—cagt. 














































һа lak gl mg = te Dm == 
E" 885 ES | Ba | 388 888. 
я Je S| Я 50 "з S a l29,.,u 
9 a9 93 Š HB ї6538 18825 
Date. Name of straw. EE Ыы... $ ЩЕ ° 8 rini = Ë 8 
‚ч E [oes — ed q — 53 
AMBER Sea БЗ MC RESI uH 
a | |в 4318 [E 
а) (2) (8) 
1915 LB. OZ. 
Feb. a Paddy straw . : is du 
Do. +» . 
24 Do. 6 0 0:42 
Average per day 5 4 0 36 
T x iu] ҮЕ 
о. Б> 
27 ро. ` 6 6 T'O 044 
28 Do. , 5 13 то 0:41 
March 1 Do. ES 5 5 6 75 0:35 
` 2 Do š 5 0 68 0:34 
„8 Do 4 3 6°95 0-29 
Average per day .., 5 4 To 0'36 
pp = ЕЕЕ" 
о. С : 
6 Do 0 5 3 67 0-34 
7 Ро 4 4 13 70 0 38 
8 Do. 8 51 6°65 0336 
9 Do 8 4 11 6:85 1 
10 Do. _ 0 5 0 6 85 
Average per day ... | | 6| 414] 69 
e INTE, 
о, š : 
13 Do <. 4 412 72 
Average per day ... 4 9 6'8 
е изо fodder 2 n 2 
0 і ; 
16 Do. E b 6 6:55 
17 Do. a" 5 5 6 75 
18 Бо. ٣ 4 15 76 
19 Do. й 4 3 135 
20 Do. 4 12 Tå 
Average per day 
21 | Paddy straw 
22 Do. - 
23 Do. 


| Average por day ... 








* One buffalo did not stand, 
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Average per day . 


APP. C] 
Sitement No, 4.—Feeding experiment with todders on buffalos—-conf. 
Iti o ES Uu. a 
= ا‎ == C uu = 
Re ЗЕЕ ЕЕ яд ЪЁ ЕЛ, 
= 55) 99 "0 S88 Б 
Date. Name of ‘straw Eas 5 3 см 2, = ; 228 ear в 
ot 
ENIS Eg fgl В 
c r> > q ш ° = 
É Zi = < BRUT E 
[ 
(1) (2 | (3) | (4) (GO A (6) , (7) | (8) 
| | 
1915. | | LB. OZ. LB OZ. | 
March 24 | Guinea grass .. ча 40) i | 19 12 412, 74 0-351 
25 Do. ... | 40 ` 3*. 14 O i10, 665 0307 
26 Do. . . | 40; 3 1.13 8: 4 8, 685 0308 
27 Do. .. .] 40 ' 4 | 18 0 4 8; 78 0 351 
‚ 28 Do. ... 4 40 ' 4 5 1912 4 15 | 70 ‹ 0345 
29 Do. 00 «| б 4, 208, 652] 655 0335 
30 Do | va і 40 4 | 20 8! 5 2 69 . 0354 
| аа 
| Average per day .. | 40 | 4 | 180 414 ті 0 336 
31 | Paddy straw і! d | 18 i 4 9 67 0305 
April 1| Do. | i 4| 32 0| 5 8! 70 0385 
21 Do. ` 15 | a n o8. в. т, 022 
' і — | — —  — H 
| Average рег day ... 4 15 | 4 | 17 4 | 4 11 : то | 0-321 
3 | Fodderekolam .. 40 | 4 | 19 4. 418; 78 | 0374 
4 Do. - 40 4 | 16 4! 4 Е 715 | 0292 
5 Do . | 40 , 9t] 10 12 | 3 9! 625 " 0994 
6 Do. e | 40 D d 19 0! 412| 665 | 0313 
7: Do. 13 40 | 4 і 23 8! 5141 83 | 0370 
8| De 2:49] 4| M4 8. 6 21. . | _. 
9 | Ро i | 40 | 4 | 22 8' 510! 66 ' 0371 
| Го | 4 | 9 2) 5- [ $8 | 032 
i і і 

















* One buffalo went dry and one did not stand- + One buffalo did not stand. 


Те grass has a very narrow albuminoid ratio, and probably such a 
fodder 15 not economical to feed dairy cows with. Besides itisa 
difficult crop to grow here and has not even good enough stand to recom- 
mend its cultivation. Tenai straw is considered good by farmers for 
working cattle but not for dairy animals and this opinion seems to be 
borne out by the experiment. The milk ів specially poor in fat. 
Cumbu as a straw is of such poor quality that it is used for thatching, 
but it is fed only when green. The experiment does not eontradict this 
opinion with regard to the yield of milk although the albuminoid ratio 
is very high indeed The milk however is of high quahty when fed 
with fodder sorghum, and as may be expected, the succulent fodder 


increased the flow of milk both in cows and buffalos. It is also satis- 
factory that milk while this was fed was also rich. Unlike fodder 
sorghum, guinea grass has heen disappointing. The nutritive ratio in 

than either paddy straw or fodder sorghum, and 


this fodder is narrower 
yet it is poor in yield and stands on a par with cumbu in quality so that 


one is tempted to question the desirability of feeding it on a large scale 
to dairy cattle. From the graph appended it is interesting to note that 
the general effeot of various fodders experimented with seems to be 
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practically the same on both cows and buffalos regarding quality end 
quantity of milk. 


— ` _— за mill. 
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straw. grass straw. straw. fodder. grass. sorghum 


GRAPH SBOWING THE EFFECT Ok DIFFERENT FODDERS ON QUANTITY AND 
QUALITY OF MILK IN A HERD OF COWS AND BUFFALOS. 


This preliminary test proves more than anything else, that experi- 
ments concerning cattle, bristle with innumerable complexities, and that 
it is nothing short of temerity to deduce results from inconclusive 
experiments, since in dealing with animals one is confronted with 
factors over which man has very little control. It is proposed to con- 
tinue the experiment at a future date, 
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APPENDIX D. 





ECONOMICS OF THE FEE TRADE 
BY 


D. ANANDA RAO; B.Sc., 
Assistant Principal, Agricultural College. 


Although the manufacture of bitter as such plays no important part 
in Indian households, except occasionally as a medicine, it is however 
inaclarified form invaluable. 1t then goes by the name of ghi of 
commerce,—a commodity which forms a portion of the food of the 
people of the country. It goes without saying that if dairy products 
are adulterated, ghi is no exception to the rule. It is especially so 
because of the difficulty of the consumer to detect the adulterant. An 
experiment was initiated to investigate the details of ghi manu- 
facture with a purpose to note if the present method of manufacture of 


pure ghi is on an economic basis or not. 


PART Í. 


Milk, naturally, is the basis of ghi manufacture, and upon the 
quality of it, depends the success or failure of ghi trade. Butter is 
but an intermediate product in the process. The different processes 
are herein briefly recorded. Milk, preferably buffalo's, is boiled on an 
open fire, the chief fuel used being dry cowdung cakes, These are 
preferred in virtue of their slow burning quality—a quality essential 
in milk boiling. А mud pot is the common utensil used for such a 
purpose, which is.covered with another mud pot when milk is boiled. 
During boiling, the smoke freely permeates through the milk, which 
gives the milk and curd the characteristic smell with which all are 
familiar The milk is then allowed to cool for a while after it is first 
brought to the boil, when a small quantity of the previous day's curd 
is added to sour it. It is then laid aside till next morning. There are 
two methods common around Coimbatore in the disposal of the curd 
go obtained : either the whole curd is churned or only the top portion 
is’ skimmed and churned. In both cases the Indian beater churn is 
the instrument employed. The method of skimming with the hand 
is shown in photo 3. The skimmed curd naturally retains a large 
portion of cream. Where the latter practice 15 adopted, the rest of 
the curd is sold as such, being previously broken up into largé pieces, 
and mixed with a judicious amount of buttermilk* obtained from 
churning the skimmed curd. Where the whole curd is churned, the 
bi-product is the butter milk which ultimately contains equal quantities 
of water added at different periods of the operation. In whichever way 








* Buttermilk ın this connexion 18 used for liquid curd which has been churhed 
and from which butter has baen removed 
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the butter is made, hands are freely used in the operation. When 
butter has formed, it is- removed with the hands into another vesel, 
and by further agitation of the vessel, some more of the butter is 
squeezed out. The beater churn is then carefully scraped with the 
fingers to remove the last traces of butter adhering to it. When butter 
undergoes such a treatment at the hands of the curdwoman, the shades 
of colour that it takes are easier imagined than described! When all 
the butter is removed it is made into a ball and it is then slightly 
washed on the outside and preserved along with the previgus day’s lot. 
In this form, the butter has encased in it a fairly large quantity of 
casein, which unless melted at once, will be tainted with an objection- 
able odour. When a sufficient quantity of butter is accumulated, it is 
melted over an open fire. The curd present in the butter probably 
gives aroma to the ghi, and at the same time leaves a sediment. When 
all the water is evaporated, and the characteristic sound of bubbling 
ceases, certain kinds of leaves like Moringa pterygosperma, Gertn, 
Murraya kenigii, Spreng are added for flavouring. The ghi ig then 
strained through a cloth and is then ready for the market. 


Part П, 


In the experiment 10 Ib. of farm buffalo milk which was analysed, 
was taken each evening, and treated as described above. Both the 
methods were adopted. The table below gives the details of the 
experiment. The butter obtained by churning was melted either each 
morning or after a sufficiently large quantity was accumulated. 























TABLE Г. 
eR a a е 
А Amount of | Ф 
е à Quantit | ' А 
Date оглы | poensis ама Ване) бы 
boiled. ! ilk boiled.| д 8:5 
(1) | (2) | (3) 04) (5) 1 (6) 
з | | ЕЕ 
1918 | LB. LB. OZ. ° LB. | LH. OZ. LB. OZ 
11th March ‘ids i4 10 0 10 | 90 [о 113 ү 
12th  . з - 10 0 9, 20 | 0 Il$ Y 1 Hi 
13th I 10 0 10 90 | 0 1151 
I4th š 10 о 9 20 10 8 * 0 6 
15th 10 0 10 , 20 0 951 0 7 
16th | $ : 10 0 9% 20 о 14 о 8 
17th" , 10 о u 7 20 | 0 то & 
18th  , 10 0 103 20 i| O0 10% O 84 
19th  . "E 10 0 9: 920 ! © 1, 0,9 
90th | p i 10 0 10. 20 lo 1 679 
рт чыш I Eee B 
Total , 100 6 з | 200 |? 12393 | 5 4 
! 
— — isa ا‎ | 


—— — m -— 








During the 10 days that this experiment was conducted, 100 lb. of 


milk, whose average percentage of fat was 6°2, produced 6 lb. 127 oz. of 
butter, and_ 200 Ib. of buttermilk. The butter on melting gave 5 th. 
4 oz. of phi. 


«n the second method, the milk was tre 


ated exactly ag above, but in 
the morning, only the top portion wag 


skimmed and churned. The 
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table below shows the varying quantities of top curd removed trom day 
фо dÉy, which is purely arbitrary, depending as it does entirely on the 
judgment of the worker. 











TABLE П. 
= |за 8 25 | За В 
B zB 3 š "З 45 "M M c a 
ag ча Ë ' З а © = EE ч 
* ре 55 | Š | 2 BILE! З Зы 
Bla SE 2/3 | 88 jpj 3 |4, 
gs | ЗА | $29 а | З | sË [Eng] з [88 
| = Suo Я B | = + ery RE = PX 
P Bas, 32534 | 3 | ge |57»| d | Ss 
(1) | (2 | (3) (4) 1 (5) | (6) (D (8) | 9) (10 
— | | | | 
1918. | LB. ' LB. OZ. LB. OZ. фри нь. LB, OZ | LB. 02. | LB. oz | 
28th Мот. 10 0 104| 3 0/7 9,0 SF 8 0 | 19 О) gf! 03 
29th |: 10 0 1113 8:6 810 6 8 O | 10 8 |} j 09 
30th „| 1O 10 I| 4 dE 810 74 8 8 | 10 010 6 | 03 
2nd Dec. | 10 0 10 | 2 0800 3 5 0 | по 0] 02,] . 
rd. 10 :0 12 | 2 817 810 54 6 8 10 0| 0 4 04 
4th , | 10 10 108 | 2 8 |1 вов то | 10 0! о 4| 03 
Sth | 110 10 1314 0|6 010 6'10 0 | 10 Of 0 5 | 04 
th [-10 10 10+{3 8:68 8|0 64 8 8 9 0! 0 5 | 03 
7th 10 |0 941 3 86804 8 8 | 10 0| 0 3 | 04 
8th 10 `0 108] 3 017 010 5, 8 0 | 1001 0 4 , 03 
` —— —- — ! 
Total ..| 100 6 132 0 68 0/88 78 о 102 8; 211 | 
Й 1 і , | 
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Since the quantity of curd skimmed each day varies, the rest whioh 
are dependent on it also vary. The butter and ghi obtained by this 
process is much lower than in the former method, but the price paid 
for the curd, more than compensates any loss sustained in the diminished 
quantity in ghi. The quantity of buttermilk added to the rest of the 
curd depends upon the proper consistency of the curd as judged by the 
curd woman, and also upon the quantity of curd originally skimmed. 
It is usual to make up the curd in this way to nearly the original quan- 
tity of milk boiled (vide Table II, column 8). Іп а total ої 100 1b. of 
milk, of an average of 67 per cent of butter fat, 102$ Ib of mixed curd, 
43} 1b. of butter milk, and 2 1b. 114 oz. of ghi were obtained. The 
percentage of ghi to butter is 77, while that of the butter to сага is 11. 
The ghi obtained every day varies with the quantity of top curd 
removed, with the fat content of each day’s milk, and with the amount 
of butter left in the buttermilk. This last varies as shown in the last 
column, the average being about `3 per cent of fat. 

Let us now consider the economies of ghi manufacture. In the 
first method where the whole curd was churned and butter made, 3 Ib, 
4 oz. ghi were obtained from the 100 lb. of milk. At the time of the 
experiment ghi was selling at 10 annas рег 1b. and therefore this quantity 
fetched Rs. 3-4-6. In addition to this there ° were 200 Ib. of butter- 
milk, which at the rate of 2 pies per pound yielded an additional income 
of Rs. 2-1-4, making a total of Rs. 5-5-10, whereas the price of 100 №. 
of milk if purchased at one anna рег 10. would cost Rs. 6-4-0, 


$8 ECONOMICS OF GHI TRADE [ APP. D 


Taking the second method, namely, skimming the top curd, begides 
2 Ib, 13% oz. ghi, 102% Ib. of mixed curd and 43$ Ib. of buttermilk 
were sold. 


RS. A. Р. 
Therefore 2 lb. 13% oz. of ghi at 10 annas ре 
lb. was worth ... ... КЕ ds 2s. d di 32 
1094 lb. of mixed curd at З anna per lb. was 
worth  .- SR. we ^e su .. 4 12 10 
43% lb. of buttermilk at 2 pies per lb. was 
"worth ~.. bs TA kek TM ... 0. 7 8 


Total ... 6 15 3 





In the former cage there was a loss of over 14 annas, and in the latter 
a gain of 11+ annas in the transaction in converting 100 Ib. of milk into 
ghi in each case. In the latter case the profit is entirely due to the 
curd, which caters to the tastes of a few. It is held that sometimes 
good curd will fetch 1 anna per lb. and buttermilk 3 pies per Ib. Аг 
these rates there are the possible profits of As. 2-6 and Rs. 2-8-7 
respectively in 100 lb. of milk. In calculating these profits, the writer 
had so far not taken into consideration the cost of fuel in boiling milk 
and ghi, the Jabour entailed in the manufacture of ghi and in the 
disposal of the products, In doing the experiment it was found that 
the services of a woman for 3 hours in the morning for churning and 
selling curd and an hour for boiling milk and ghi were necessary. 
Half a day's wages for a woman means Ан. 1-3 to which may be 
added 3 pies for fuel for boiling milk and ghi, or 15 annas for 10 days. 
If this amount is added to the expenses already incurred, it will be 
found that the profits from ghi manufacture will still be less. There 
are two causes, however, which seem to make it possible for such a had 
business to assume such proportions. Firstly, in the majority of cases 
at least around Coimbatore many of the agricultural classes enjoy the 
luxury of buffalo’s or cow’s milk for themselves. Buta good buffalo 
would provide more milk than the needs of.a small family. This 
surplus milk, especially that of the evening is converted into curd and 
ghi, such people being content with small profits, if amy. Secondly. 
there is the professional ghi woman, who knowing that the profits of 
ghi could be extended by adulteration which is not easy of detection. 
indulges herself in it freely until її becomes an art. It is therefore 
beyond doubt that the ghi that is purchased from a professional ghi 
woman 18 decidedly adulterated, but the writer is not prepared to say to 
what extent this adulteration goes on. Nor does it appear to be within 
the seope of this paper to discuss the various adulterants used. 

There is still a third method of making ghi, which has come to the 
notice of the writer, and which is often practised in Indian homes, at 
least in some parts of the Presidency. - It consists in boiling the milk 
and after allowing 1t to stand for a while, the cream which floats on the 
top is skimmed, The rest of the milk is disposed of in the usual way. 
When the cream is accumulated for a number of days, it is soured and 
churned. The butter is then melted into ghi. It was thought, there- 
fore, worth while to see how much of fat could Бе removed from milk 
in this way and of what nutritive value the rest of the milk will be. 
Ths test became specially imperative because the writer on more than 
опе oecasion has had misgivings as to the genuineness of the purchased 
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mili as there were traces of boiled cream in suspected samples. It was 
supposed that the milk must have been boiled overnight, the top cream 
removed and the rest of the milk sold to the dairy next morning. The 
details of the experiment will be found below from which it is evident 
that half the quantity of butter could be removed in this manner. 
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1 Amount of o Š Eutte Ghi 
butter ! eream | s T : 
Quan. | fat in obtained obtained from | obtained from 
1 У ої! | in А 
е boiled, | ut NEU шш | ‘ae 
М ЗЕ 485 + Е geal š | н 
B ed: ЗЯ | = 1888) 8 ВЯ 
. 8 3 G ВЕ oO la 
а) (2) | 3) | 4) | (5) | (6) 
| | 2 1 
1918. : LB Oz. oz : OZ, OZ 02. Oz, OZ 
11th March " 10 10 5 64 34 | 
12th „ | 10 94 Бї 63 154 23 103 | 8 
ith ,. : 10 10 44 8i 4 
14th” | 10 9 33 8} з Г 93 
15th , : 10 10 5i 73 163 53 112 4 
16th ` 10 | 94| 58 63 58 | Ц y 
uh . : 10 1 74 7 61 | if 4 
18th .. s 10 101 6 64 pe 63 12 { 5 
іа, 2110 91 44 93 34 1) 3 
20th , ‚| 10 | 104 5% 74 |... 5 [od 
| { 








The skimmed cream produced 34% oz. of ghi which is not a small 
amount when we take into consideration that the ghi woman would 
get full price for the rest of the milk. Another aspect which may be 
of interest is that buffalo’s milk considered too rich for invalids, if boiled 
and skimmed could be brought down to the richness of cow’s milk. 

From the experiments made it is clear that the manufacture of pure 
ghi at the present prices 18 not a profitable concern and it is beyond 
doubt that if the tradeswoman makes her profit it cannot be by straight- 
forward means, and it is all the more probable because-the chances of 
detection are by no means easy. Н is also seen that in the country 
method of making butter as much as 3 per cent of butter fat is retained 
in the buttermilk (vide table I, column 10). With a view to improve 
this improper separation, the curd was previously treated simuarly in 
all respects, but was churned in an ‘end over end’ churn, with the 
result that the same quantity of curd produced 7 5 per cent of butter 
against the average of 67 per cent by the local beater churn and the 
buttermilk on analysis left very little trace of the presence of butter fat. 
There is therefore room for improvement in this direction. The price 
of a churn offers the greatest difficulty, but the inculeation of the 
principles of co-operative dairying is the only hope. 

How far other methods could be substituted to bring the present 
ghi trade into more favourable economic position yet remains unsolved. 
This is а line along which further inquiry needs to be made. 
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